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INTRODUCTION 


The basic Sycor Model 340 Communications Terminal consists of control logic 
and peripherals. The control logic incorporates a powerful microprocessor 
which executes instructions stored in a high-speed read only memory and 
extended memory. In addition, a high speed random access memory is 
provided to allow buffering of data transfer operations between peripherals. 
The basic terminal is shown in block diagram form below. The extended 
memory option may be thought of as an expansion of read only memory 
allowing the customer to choose additional features from the Sycor program 
library. 
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INTRODUCTION 


All Model 340 Communications Terminal operations have been divided into 
four classes or modes: format, search, batch and auto communication. The 
terminal is placed in these modes by a job selection sequence. The job 
selection sequence also establishes the normal input and output devices to be 
used on a particular job. A fifth class, program, has been defined and will 
be discussed in the extended memory section of the manual. 


Job selection sequences are initiated by depressing JOB SELECT followed by 
an F for format, an S for search, a B for batch, an A for auto, or a P for 


program. Input/output codes are then entered as follows: 

INPUT OUTPUT 
Cassette one l Cassette one I 
Cassette two 2 Cassette two 2 
Communications L Communications L 
Extended memory input C Printer P 
None Space Extended memory output C 


FORMAT MODE 


Depressing job select followed by an F causes the status line* of the screen 
to display: 


Format | | Secondary 


Input Output 
Secondary Primary 
Input Output 


*The status line is the top line of the display and contains the job selections, 
status messages, and accumulators. 
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with the cursor positioned in the location reserved for the format input. The 
implied primary input in format mode is always the keyboard or an accumula- 
tor. As legitimate I/O device codes are entered, the cursor moves to the 
next input or output location. When all locations have been filled with 
codes or spaces, depressing ENTER completes the job selection sequence. 

The Format Mode sequences described in detail in the Operator's Manual 

are: 


Task Job Selection Sequence 
Enter data FMAT IN1, OUT2, 
Enter data and print FMAT IN1, OUT2,P 
Update FMAT IN ,| OUT2, 
Update and print FMAT IN , | OUT2,P 


If other format operations are used, we suggest writing special operating 
instructions similar to the standard instructions given in the Operator's 
Manual. 


The Format Mode is primarily used to collect source data under format control. 
For this application the program control (PROG CTL) switch is on and all 
input and output devices are controlled by the job selection sequence, the 
format, the ENTER key and the NEXT FORMAT key. The auto operation 
(AUTO OPRT) switch is also active and determines whether the ENTER key 


will be required to initiate data output. 


Another aspect of Format Mode is format program preparation. When program 
control is off the I/O controls specified by the job selection are not in 
effect and the format programmer can create a format page on the CRT 
display. Each format page is then written on tape (using the tape control 
keys) and used later, with the PROG CTL switch on, to collect data. 


Format Mode with program control off may be thought of as a "free form" 
mode where all display and tape controls are performed manually. 
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SEARCH/EDIT MODE 


Depressing JOB SELECT followed by an S causes the status line of the screen 


to display: 


SRCH 


We Seie eeeeeeee ee 


Primary 
Output 


Secondary 
Out put 


OUT , 


with the cursor in the location provided for the input device. As I/O codes 


are entered, the cursor moves to the next location. 


Depressing ENTER after 


all the job selection locations are used completes the job selection sequence 
and conditions the terminal to accept a search identifier. The search mode 
sequences described in detail in the Operator's Manual are: 


Program 

Task Control 
Search 1 of f 
Search 2 of f 
Search and copy of f 
Search and print of f 
Edit and copy on 


Job Selection sequence 


SRCH 


SRCH 


SRCH 


SRCH 


SRCH 


1 


2 


l 


OUT , 


If other search or edit operations are to be used special operating instructions 
similar to the standard ones given in the Operator's Manual should be used. 
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The PROG CTL switch is used in Search Mode to copy either matching 
records (Search) or non-matching records (Edit). The AUTO OPRT Switch 
is used to determine if the copy operation will be done automatically or 
only after ENTER is depressed. 


Skip non=match Stop on non=match 

Stop on match Depress ENTER to output 
Depress ENTER to out- non-match and continue 
put match and Skip match 

continue | Stop on file separator 
Stop on file separator 


Skip non=-match Output all non-matches 

Output all matches Stop on match 

Stop on file separator Depress ENTER to skip 
match and continue 
Stop on file separator 


Search Identifiers 


A Search Identifier may be up to 256 characters in length and, like all 
records, must be followed by a record separator. Search identifiers may be 
continuous or compound. Compound Search Identifiers may be used to find 
a record when the unique, identifying characters are not next to each other 
in the data stream. For example, a last name and first name might be 
separated by an unknown number of spaces, and since spaces are recognized 
in a search identifier, the record would be difficult to find using a 
continuous Search Identifier. The compound Search Identifier to find a 
record on Mary Jones would be: 


MARY : JONES 
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Compound Search Identifiers must be written in the same order as the 
characters in the data stream because the 340 terminal finds a match with 
the first component of the Search Identifier and then searches the remainder 
of the record for a match with the second component. If the record 
contained names in reverse order, the search identifier would be written: 


JONES:MARY 


A Search Identifier may be broken into any number of components so long as 
its total length (including colons) does not exceed 256 characters. 


The operator depresses the LOAD ID key to store the Search Identifier and 
start the search. The Search Identifier is entered right after the job 
selection sequence. The Search Identifier may be changed after a match is 
found or after an end of file is encountered. 


BATCH MODE 


Depressing JOB SELECT followed by a B causes the status line of the screen 
to display: 


BATCH IN OUT , 
a 


Primary 


a aeeanneenemnemeememmeemmenremmemecsneceeaesiamemmmememntee ners 


Output 


Secondary 
Output 


with the cursor in the location reserved for the input device. As I/O codes 
are entered, the cursor moves to the next location. Depressing enter after 
all locations are used completes the job selection sequence and starts the 
batch operation. The Batch Mode sequences described in detail in the 
Operator's Manual are: 
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Task Job Selection Sequence 


Batch printing BATCH IN2 OUTP 
Batch copying BATCH INI OUT2 
Receiving BATCH INL OUT1 
Transmitting BATCH INT OUTL 
Unattended Comm B-AUT IN OUT 


Batch printing is illustrated in the Operator's Manual using cassette recorder 
two (2) as an input because batch printing often follows formatted data entry 
and the data tape to be printed is already on cassette recorder two (2). If 
other batch operations are used, we suggest writing special operating 
instructions similar to the standard instructions given in the Operator's 
Manual. 


AUTO COMMUNICATION 


Depressing job select followed by an A causes the status line of the screen 
to display: 


B-AUT IN OUT 
se seenancocieaniaad 


Output 


with the cursor not displayed and the keyboard locked. The remote master 
station has control of further entries in the status line and can select one 
input and one output for collecting from or transmitting data to the 340. If 
cassette one is selected as input or output cassette two will be automatically 
selected when end of tape is sensed on cassette one before sensing the end 
of file. Both cassette are rewound after data has been collected from an 
unattended terminal. The cassettes do not rewind, however, after data is 
received on the unattended terminal. | 
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PROGRAM MODE 


Depressing JOB SELECT followed by a P causes the status line of the screen 
to display: 


PROG IN OUT , 
fi eee 


Primary 
Output 


Secondary 
Output 


with the cursor positioned in the input position. Program mode operation is 
a function of a software loaded in extended memory and will be discussed 


in that section. 
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Additional Notes 
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FORMATTING 


INTRODUCTION 
This part of the manual provides instructions for planning, designing and 
preparing formats for the Model 340 Communications Terminal. Formats can 
utilize 340 features to simplify data entry and detect certain operator errors. 
Model 340 features contained in the read only memory can control: 

field and record length 

input/output devices: cassette tapes, communications, printer 

character mode: mixed, alphabetic, numeric 

automatic duplication 

data field compression 

data omission 

data capacity 


right justification (left space fill) 


accumulators (add/subtract) 


In addition to the read only memory features, the extended memory option 
allows expansion of the Model 340 capabilities to include additional 
input/output devices, format control routines and communication routines. 
Extended memory features are described in the latter sections of the 
Programmer's Manual. 


FORMAT CHARACTERS 


The first step in designing a format is to consider the form of the input data 
(cards, cassette tape, etc.) and the form the output will take (cassette tape, 
printed forms, etc.). A job selection sequence establishes the normal inputs 
and outputs and the format can be used to make exceptions for specific data 
fields. 
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A format program divides the 512 characters of the display into protected 
fields and data fields. The protected fields are separated from the data fields 
by field definition characters. Protected fields contain labels (or instructions 
to the operator), I/O controls, and data field control characters. Under 
program control, the operator fills in the data fields while the terminal 
automatically controls format and input/output operation. Entry in each data 
field is controlled by a preceeding protected field. 


FIELD DEFINITION 


PROTECTED DATA 
EEE EEE 
LABEL 
I/O CODE 
FIELD 


CONTROL 


Typical Format Sequence 


As illustrated above, a protected field may contain labels, I/O controls, 

and data field controls. However, if labels or instructions are not necessary, 
the protected fields may be reduced to just I/O control and data field control: 
[4M], for example is a legitimate format control field. If I/O control is to be 
as specified in the job selection sequence, the format control field may be 
reduced further to a single protected data field control character such as [M]. 


All field definition characters, I/O control characters, and data field control 
characters are defined in the pages that follow. 
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FIELD DEFINITION CHARACTERS 
Brackets [ | 


Brackets are the most common field definition characters. Brackets enclose the 
protected fields that define data mode and I/O control. Other field definition 
characters may enclose protected label fields or may stand alone as one 
character protected fields. A left bracket ends a data field and starts a 
protected field. A right bracket starts a data field and ends a protected 
field, Brackets must be used in pairs and must enclose at least one character 
(one of the field control characters defined later in this section). 


Automatic Cursor Advance | 


The vertical line symbol is used for automatic cursor advance. The vertical 
line defines the end of a data field and the start af a protected label field. 
When the cursor encounters a vertical line it moves at once to the first 
position in the next data field. | 


Display Tab Stop \ 


The display tab stop is translated into a horizontal tab character for the 
printer and acts as a kind of data field "ditto" in the format. A backslash 
defines the beginning of a new data field that has the same mode and I/O 
control as the previous data field. A backslash is written by the tab/skip 
key when program control is off. 


The auto cursor advance and backslash are often used in pairs to partition the 
display into separate data fields. The sequence which follows, for example, 
defines four mixed entry data fields separated from one another by horizontal 
tab characters. 


[MI] I\ [\ IN a 


New Line Symbol (1 


The new line symbol is translated into a printer carriage return/line feed code. 
The hook also behaves like a backslash in defining the data field following it 
as having the same mode and I/O control as the previous data field. The 
hook is written by the new line key when program control is off. When a 
hook appears in a format control program and program control is on, depressing 
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the new line key will move the cursor to the first data field following the 


hook. 


The auto cursor advance and the hook are often used together in much the 
same way as the auto cursor advance and backslash. In the example below, 
the data from the four mixed entry fields will be separated by carriage 
return/line feed codes. 


[M] | 7 l- |- a 


Record Separator | 


A record separator defines the end of a record. It is used to define the end 
of a search identifier (see Modes of Operation Section) and the end of each 
format page. The record separator automatically becomes the last character 

in each data record created under format control. 


LABELS 


A label is an optional part of a protected field. A label may follow a left 
bracket or an auto cursor advance. Labels can be used to identify the data 
field that follows or to give special instructions to the operator. Labels may 
be any length or may be eliminated completely. 


Some labels are illustrated in the four sample formats below: 


[NAME . M] 1 
[ADDRESS Ml I 
(CITY, STATE Ml 
[ZIP 9] “18 
[NAME M] | 
ADDRESS | | 


CITY, STATE] | 


[ZIP 9] “i 
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[ NAME ADDRESS CITY, STATE ZIP 
M] “7 “7 [9] 18 
| = NAME ADDRESS CITY, STATE ZIP 


[M] “] “I [9] 1s 


All four format samples would create identical data records which if printed 
would have the form: 


Mary Smith 
100 Phoenix Drive 
Ann Arbor, Michigan 48104 


When TAL Programming is used, labels within bracketed protected fields 
take on additional meaning. 


DATA FIELD CONTROL CHARACTERS 


The last character before the right bracket "]" in a protected field is the data 
field control character. Thirty data field control characters are defined for 
the Model 340 Communications Terminal. Many of these 30 characters are 
used to implement the special optional functions and may not be present in a 
particular Model 340. The data field control character controls the mode of 
the data field that follows it. 


Normal Data Entry M,A,N 


No special option is required to use these field control characters. 


[M] Mixed entry data field. Alphabetic, numeric 
and special symbols are legal entries. 


[A] Alphabetic entry data field. All letters, space, 
comma, and period are legal entries. 


[N] Numeric entry data field. All numbers, minus, 
comma, period, and space are legal entries. 
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Tab Compression 1,2,3 


The tab compression option provides varible length in mixed, alphabetic, or 
numeric data fields. When the operator depresses tab/skip to exit a tab com- 
pression field, a backslash appears in the data field and a horizontal tab 
character is inserted in the data in place of fhe remaining spaces in the data 


field. 


[1] Mixed, like M above but spaces may be replaced by a 
horizontal tab character. 


[2] Alphabetic, like A above but spaces may be replaced 
by a horizontal tab character. 


[3] Numeric, like N above but spaces may be replaced by 
a horizontal tab character. 


Omission Detection 4,5,6 

The omission detection option allows you to define data fields that must be 
used by the operator. At least one legal character must be entered in an 
omission detection data field or the keyboard will lock and a TAB error 


message will appear on the top line of the screen. 


[4] Mixed, like M above but at least one character must be 
entered. 


[5] Alphabetic, like A above but at least one character 
must be entered. 


[6] Numeric, like N above but at least one character must 
be entered. 


Capacity Control 7,8,9 


The capacity control option allows you to define data fields that the operator 
must fill to capacity or encounter a TAB error. 


[7] Mixed, like M above but must be filled completely. 
[8] Alphabetic, like A above but must be filled completely. 


[9] Numeric, like N above but must be filled completely. 
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Right Justified Numbers R 


Every Model 340 Provides this feature, a [R] specifies a numeric entry field 
where the numbers are automatically right justified (left space filled) when 
the operator tab/skips to the next field. 


Constant Data C 


A [C] data field may be set-up to use the same data over and over. The 
data for constant fields may be a part of the format tape, or may be entered 
from the keyboard with program control off. Once program control is turned 
on, a constant data field is protected, cannot be typed over and becomes a 
part of each data record created with the format. 


Automatic Format Paging * 


If [*] appears anywhere in the format page, a new page of format will be 
automatically displayed on the screen as soon as the current data is on the 
way to its outputs. This data field control character also does double duty 
by defining the next field as a constant data field like [C] above. 


Accumulator Fields +,T,<, &,S,>,$ 


A ten-digit plus sign total accumulator and a ten=digit plus sign sub-total 
accumulator are available as an optional function. The following data field 
control characters define numeric, right justified (left space filled), 
accumulator data fields. _ Each accumulator data field should be long enough 
to accomodate the number plus a sign (tab/skip for addition, minus for 
subtraction). 


[+] Add or subtract in the total accumulator. 


[T] Move the total accumulator value to the data field and 
clear the total accumulator. 


[>] Move the total accumulator value to the data field 
but do not clear the total accumulator, 


[&] Add or substract in the sub-total accumulator. 


[S] Move the sub-total accumulator value to the data field 
and clear the sub-total accumulator. 
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[<] Move the sub-total accumulator value to the data 
field but do not clear the sub<total accumulator. 


[$] Move the sub-total accumulator value to the data 
field, add the sub-total value to the total accumulator, 
and clear the sub-total accumulator. 


With the exception of subtracting in [+] or [&] data fields where the minus 
key is used, all accumulator operations are activated by tab/skip, new line 
or enter. 


Extended Memory I,J,K,L,W,X,Y,Z 


The extended memory field control characters are paired to provide mixed 
entry or numeric entry fields for up to four groups at a time. 


The actual functions provided are described in the TAL PROGRAMMING 


Section of the Programmer's Manual. 


INPUT/OUTPUT CONTROL CHARACTERS 

The next to last character in a protected field is an I/O control character. 
If the 1/O control character is omitted, input is from the keyboard or the 
accumulator and output is as defined in the job selection. When an I/O 
control character is used it selects from the I/O devices defined in the job 
selection sequence by calling for primary or secondary input or output only. 
The I/O control character controls the data field that follows it. The format 
|/O control characters are defined below: 


None Keyboard or accumulator input, outputs specified selection 
by the job slection sequence. 


I Secondary input, outputs specified by the job selection sequence. 
2 Keyboard or accumulator input, primary output. 

3 Secondary input, primary output. 

4 Keyboard or accumulator input, secondary output. 


fe) Secondary input, secondary output. 
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6 Keyboard or accumulator input, no output. 
7 Secondary input, no output. 


For example [5A] calls for alphabetic data to be brought into the data field 
from the secondary input device and to be sent to the secondary output device 
only. 


PRINTER CONTROL 


In addition to the hook "1" and backslash "\", special control characters 
are provided for designing printer control programs. The additional printer 

control characters are not protected and must be enclosed in constant data 

fields. The printer control codes are as follows: 


VT Used to set a vertical tab record. 


HT Used to set a horizontal tab record and to correct data in batch or 
search modes. To write formats, use the backslash, 


FF Form feed, the form is advanced to channel A (top of form). 


CR Carriage return, the carriage is returned and the form is 
advanced one line. Use this character to correct data in 
batch or search modes. To write formats, use the "hook", 


LF Line feed, the form is advanced one line. 
ESC Special Model 340 code to identify a printer control sequence. 


The printer control codes listed above are non-displayed characters created 
with the shift key and the numeric keys 4, 2, 5, 3, 6 and.7 respectively. 

The printer control codes appear to be blanks or spaces on the display except 
that when the cursor shares the location of a non-displayed character the 
cursor itself disappears. A line feed may be used only after a carriage return/ 
line feed sequence and may not be used in the middle of a print line. 


Horizontal Tab Record 


The horizontal tab record is a special record which makes use of the ESC 
and HT characters to set the horizontal tabs. 
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For example: 


E 
i S1112X45678901X3456X89X i 
C 


sets horizontal tabs in character positions 3, 12, 17 and 20. The numbers 
in the example are included only for convenience and may be replaced by 
spaces or any non-X alphanumeric characters. The backslash character "\" 
is used in subsequent format pages to tab to the locations set by the 
horizontal tab record, 


Vertical Tab Record 


The codes in the Printer Vertical Tab Code Table (Appendix A) are used in 
conjunction with the ESC and VT characters to set the vertical tab record 
for the incremental printer. Each vertical tab record consists of an ESC, a 
VT and seven, two-letter, alphabetic codes. These codes define the number 
of lines on a form and the line numbers where vertical tabs A through F are 
set. For example: 


E 
* S'DBPKAGBBBEBJCD fj 


C 


defines the vertical tab record for a form 66 lines long (DB) with vertical 
tab channel A at line 11 (PK), channel B at line 23 (AG) and so forth. 

The alphabetic codes may be calculated if the Printer Vertical Tab Code 
Table is not available. The scheme is hexadecimal (base 16) with A through 
P representing the numbers 1 through 15 and zero. Line 58 for example is 
CJ. 


The following sequences are used in subsequent format pages to tab to the 
locations set by the vertical tab record: 
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Used to cause the printer to return the carriage and tab to 
vertical tab channel A. (Line 11 in the example above). 


Used to cause the printer to return the carriage and tab to 
vertical tab channel B. (Line 23 in the example above). 


Used to cause the printer to return the carriage and tab to 
vertical tab channel C. (Line 34 in the example above). 


Used to cause the printer to return the carriage and tab to 
vertical tab channel D. (Line 37 in the example above). 


Used to cause the printer to return the carriage and tab to 
vertical tab channel E. (Line 42 in the example above). 


Used to cause the printer to return the carriage and tab to 
vertical tab channel F. (Line 52 in the example above). 
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Setting Tabs 


The horizontal and vertical tab records discussed above are stored in a special 
buffer and used by the terminal to interpret tab commands (HT, ESCA, etc.) 
that occur in the print data, 


The terminal will store the HT and VT records only if the job selection 
includes the printer as an output device. In format mode, the VT and HT 
formats are used to set the tabs: 


FMAT INI OUT2,P 


- 
ms Si 12X45678903456X89X Ml 
C 


and 
FMAT INI  OUT2,P 


E 
[*]S YDBPKAGBBBEBJCD li 
C 


In batch mode, the HT and VT data records are used to set the tabs: 


BATCH IN2 OUTP 


E 
H 
S 


T 12X45678903456X89X 
C 


and 
BATCH IN2 #£OUTP 


E 
V 
S ._DBPKAGBBBEBJCD @ 


c! 
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FORMAT PROGRAMS 


Sycor has designed a special Model 340 Format Layout Form to aid in 
planning format programs (refer to next page). Each of the three sets of 
lines on the format sheet represent a format page. Each page consists of 
eight (8), 64 character lines for a total of 512 possible characters. All 
Model 340 format program characters are defined on the back of the Format 
Layout Form for easy reference. 


The first character on the first line of a format page must be either a left 
bracket or a cursor advance character (| or] ) and each format page must end 
with a record separator. The strategy in writing formats is to make the display 
on the screen resemble the source data while using the |/O controls, constant 
data fields, and printer controls to structure the data and the printed forms. 


The operator should be able to relate what he sees on the screen to the source 


documents he is using for data entry and should not have to think about the 
form of the output data. 


One Page Format, No Printing 


The major consideration in this application is to construct data fields that are 
compatible with the requirements of the central processor, and to design a 
format that detects and prevents common operator errors. A payroll data 
collection format is shown as an illustration, The data collected for computing 
a payroll must be processed before the checks can be printed. Therefore, the 
printing is done from the processed data and not from the source data. 
Alphabetic, numeric, omission detection, capacity control and numeric right 
justified are used in this format illustration. The format is shown on a format 
layout sheet in Figure 1. A sample data record is shown below the format as 


it would appear on the display in search or batch modes. The non-displayed 
HT and CR (LF) characters are indicated with arrows. 
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oe - “MODEL 340 Format Layout Form 


: : Application 
SYCOR INC 


FMAT IN_, OUT_,_ Date By 


EGE aan eae 


4 4 
3 te ae erg tnd 2 | tb [| ae Ht sit 3 33 4 


5 6 


r | | Baas || z 
g 
* 


T 


PET] ee ae 


HH 


Ps ee on 


905002 


Format Layout Form (Front) 


FIELD DEFINITION CHARACTERS ACCUMULATOR FIELD CONTROL CHARACTERS 


Enclose piel fields Add/subtract total accumulator 
New line symbol, outputs a carriage return code Move total accumulator to data field and clear 
Display tab stop, outputs a Racvortl tab code Move total accumulator to data field, do not clear 
Automatic cursor advance to the next field Add/subtract sub-total accumulator 
Record separator, outputs a record separator code Move sub-total! accumulator to data field and clear 
Move sub-total accumulator to data field, do not clear 
NORMAL FIELD CONTROL CHARACTERS 
Move sub-total accumulator to data field, add to total 
Mixed entry accumulator, clear sub-total accumulator 
Alphabetic entry 


EXTENDED MEMORY FIELD CONTROL 
Numeric entry 


: ee Ake ’ Mixed N i 
Numeric entry, right justify (left space fill) ed SES 


Constant data I Must Tab 


Automatic paging and constant data 


May Tab 
OPTIONAL FIELD CONTROL CHARACTERS 


Mixed mode tab compression INPUT/OUTPUT DEVICE CONTROL 


Alpha mode tab compression 


Normal Secondary 
Input Input 


Mixed mode omission detection Both 
[ or space Outputs 


Alpha mode omission detection : 
Primary 


Numeric mode omission detection Output 


Mixed mode capacity controlled Output 


Numeric mode tab compression 


No 


Alpha mode capacity controlled Output 


oe fo Nv 8 8 B W DY w@ 


Numeric mode capacity controlled 


Format Layout Form (Back) 
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Figure 1 Payroll Format and Data 


Entering Data for Printing and Processing 


Many Model 340 applications will involve data that is to be printed directly 
on a prepared form. An order form and invoice (Figure 2 ) have been chosen 
to illustrate this application. The format program, shown in Figure 3, offers 

a choice of different job selection sequences. The job selection sequence 
FMAT INI, OUT2,P calls for the invoices to be printed as the data is being 
entered. If batch printing is preferred, the data could be entered with the 
job selection sequence BATCH IN2, OUTP. 
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The printer control format program example in Figure consists of six format 
pages: a horizontal tab sequence, a vertical tab sequence, an address page, 


a header page, an item page and a trailer page. Notice that the trailer page 


advances the printer to the first line of the next form: 


E 
[C|SF-4 @ 
C 


The strategy in writing formats of this type is to make the display on the 
screen resemble the source data sheet while using printer control codes to 
make the output data fit the preprinted form. 


Preparing Separate Data for Printer and Central Processor 


In the previous example the data contained special printer control codes, 
horizontal tabs, vertical tabs, and carriage return codes. For this reason it 
was possible to elect to print during formatted data entry or in a batch mode 
after data entry was complete. However, the central processor would have 

to have been programmed to ignore the printer codes. An alternate approach 
to combining printing and processing is to write the original Model 340 format 
in a form which sends the printer codes to the printer only and not to the 
cassette tape that will contain the data to be processed (see Figure 4 ). In 
this case, since the tape will not contain the printer control codes, the 
printing must be done during data entry and not as a separate batch process. 
However, the central processor need not be specially programmed to ignore 
the printer control codes. The job selection sequence, then, for data entry 
will be FMAT INI, OUT2,P. The printer control codes are kept out of the 
data stream on tape 2 by the use of a constant data field with secondary 
output only, [4C]. The format illustrated is exactly the same as the one used 
in the previous example. A comparison of the data tapes from these two 


examples would show that the only difference is the presence or absence of 
printer control codes. 
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ORDER FORM 


Shipped To: 


rrr renee gE AE SS 
een I rE A 


Changed To: 


a RE ES A 
a aaa a a a 


Customer Order No. 


Invoice No. 


Salesman 


Shipping Point Via: P.P. Express Freight 


Our Order No. 


Date Salesman's No. 


Tax Code Shipment: Complete Release 


| aty | _eseription | Provuct | Price 


PSE 


Invoice Tota] 


REFER TO THIS WO 
OM TOUR REMITTANCE 


CHARGED YO > 4 


DUNS NUMBER 


PLEASE OF TAC HM ANO RETURN THIS STUS WITH TOUR CHECEH 424-4067 


YOUR ORO NO . OHIPPING PT SHIPPED VIA 


TERMS NET 30 CATS 
ae crPREss FREIGHT 


¥O8 8HIP PING POINT 


OUR OROER NO | iNvaICeOATE | GAL REMAN & NO AL OMPLETE RELEASE OF 
SHIPMENT 1PMENT STORAGE ORDER 


eT  BeBCPTION 


PAY 


AMOUNT 


_—— + . _ 
We hereby core thet these were produced @ comphpace 
we of sppiced retacememn of lechoas 8 ? oad 12 of me 
Foust Leber Steaderde Act, as amended, and of seguistions and 


an Stetes Department of Leber eved vader 


ANT PLEASE REFER TO GUM OROER WO AND HIVOICE NO Of ALL CORRESPONDENT E AMO MIQUEL MERCHANDISE RETURNS Wa WOT BE ACCEPTED WITH 


Figure 2 Order Form and Invoice 
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Invoice Printing Formats 


Application INVOICE PRINTING (ConT'D) 


1-18 


Formatting 


Sep 74 


Hf MODEL 340 Format Layout Form 


Application | NVOICE DATA AND PRINTING 
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Figure 4 Invoice Data and Printing Formats 
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Updating Existing Data 


An update program can be written for any existing data set. The ability to 
call data in from a secondary input (present in all Model 340 terminals) and a 
second cassette recorder make updating possible. An update format distinguishes 
between data that will change and data that will remain the same. Data that 
does not change is called in from the secondary input and used as is in the 
output data stream, [IM]. Data that will be replaced is called in from the 
secondary but with "no output" specified, [7M]. At this point in the update, 
new data is keyed in from the keyboard and entered in the output data stream. 
These operations are alternated where necessary throughout the update format. 


Figure 5 is an update format program to update the payroll data collected with 
the format shown in Figure 1 . This update could be used regularily for every 
employee every week to enter the number of hours worked. 


The update operation is very useful when all records in a data set are being 
changed. If you want to revise the data in a single record out of a group, 
you should use a combination of search and insert operations. Search for the 
data record, type over the data that needs to be changed, depress tape 1 or 
tape 2, and depress insert. 


GS) MODEL 340 Format pore Form ‘Kosileninn PAYROLL UPDATE PROGRA’ 
[ae een 


Rune sen eee ee make 
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Figure 5 Payroll Update Format 
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Updating and Printing 


A feature of the Model 340 updating procedure is automatic removal of all 
printer control characters (ESC, HT, VT, LF, CR, FF) from the secondary data 
before bringing it into the data fields on the display. Update formats, 
therefore, generally contain the same printer control characters, hooks and 
backslashes as were used in the original data collection format (Figures 1 and 
2 for example). However, this feature may be used to change the print 
format by using an update format program that contains different printer control 
characters. The original printer control characters will be removed and the 
output data will contain only the printer control characters created by the 
update format. This feature is extremely useful in situations where data files 
exist and a new or different print requirement arises. 


If escape sequences have been used in the original data, (ESC, A through F) 
only the escape characters will be automatically removed when the data comes 
in as secondary input. To restore the original printer controls, only the 
escape character need be included as constant data in the update format. To 
eliminate the original printer controls, the A, B, C, D, E or F will have to 
be eliminated in a one character 7M data field. 


Examples: 
ORIGINAL FORMAT UPDATE FORMAT 
Preserve Original E E 
Printer Control [C]SA | LC]SETM]_ | 
C C 
Eliminate Original E 
Printer Control [CISA | [7M] | 
C 
Change Original E E 
Printer Control [C]sA | [C]SB[7M]_ | 
C C 
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Below is a format that might be used to print the payroll data collected 
and updated in Figures 1 and 5. 
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PREPARING A FORMAT TAPE 


Format tape structure depends on the length of the format (number of pages) 


and on whether or not printing is being done. 


A single cassette tape may be 


used to store many one page formats but, because of the format tape rewind 
feature, a separate cassette tape must be used for each multiple page format. 


Fill out a Sycor Format Layout Form with the format you have designed. 
Select a suitable format mode job selection and work with program control 
Key in the formats on the terminal and write them on tape manually 


off. 
(tape 1 or tape 2 followed by write). 
format as soon as it is written on tape. 


Turn program control on and test each 
When format errors occur, turn 


program control off, correct the format on the display and correct the format 
tape by doing an insert (tape 1 or tape 2 followed by insert). 


One Page Formats 


This is the simplest case. 


The format tape consists of a single record: the 


format, exactly as written on the format layout form. However, if several 
one page formats are to be stored on the same tape each format should be 


preceeded by a separate format title record. 


The format title record is used 


to locate a format in search mode without having the tape head positioned 
A convenient form for a title record is: 


after the actual format record. 


6M] _ 


Using a format structure for the title record makes it possible to advance 
through the format tape using the next format key without turning program 


control off. 


This method may be used for locating formats near the beginning 


of the tape and saves the operator the trouble of changing to a search mode 


job selection to locate the correct format. 


An index of titles may be recorded at the beginning of the tape to remind the 
operator of the exact search identifiers and of the order of the formats on tape. 


| 


TITLE 
TITLE 
TITLE 
TITLE 
TITLE 
TITLE 
TITLE 
TITLE 
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TITLE 
TITLE 
TITLE 
TITLE 
TITLE 
TITLE 
TITLE 
TITLE 


6M] _§j 
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When the data generated by a one page format is to be printed, a horizontal 
tab format and a vertical tab format may preceed the format on the format tape. 
Format tape structure for a tape containing a mixture of one page formats with 
and without printing is illustrated in Figure 6. Automatic paging, [*], is 
used only for the horizontal and vertical tab formats. 


TITLE FORMAT TITLE FORMATY ff TITLE HT VT FORMAT TITLE | FORMAT 
INDEX ONE ONE TWO | Two THREE [*] [*] THREE FOUR FOUR 


Figure 6 Format Tape Structure, One Page Formats 


Multiple Page Formats 


Multiple page formats generally consist of a combination of single use pages 
and item pages. The pages that are used once will contain a protected 
asterisk, [*], and will be cleared when data entry is complete. Item pages 
do not contain a protected asterisk and are used a number of times for each 
source document. The operator depresses next format to advance to the next 
format page when an item page is no longer needed. 


When the Model 340 encounters a file separator on the format input tape, the 
tape automatically rewinds and the first format page is displayed again. To 
minimize the time spent waiting for the format tape to rewind, we recommend 
repeating the formats on the input tape so that a number of records may be 
entered before the tape rewinds. A typical format tape would contain format 
pages 1,2,3,4 ... .N; 1,2,3,4.. .N; 1,2,3,4, ...N;... 
followed by a file separator, The format pages should be repeated enough 


times to allow an operator to complete a two hour work period without having 
the tape rewind. 


When printing is combined with multiple page formats, repeated recordings of 
the format pages becomes even more necessary. A typical format tape for 
printing from a multiple page format would contain a horizontal tab record, 

a vertical tab record, format pages 1,2,3, . . . N; 1,2,3, . . . N; 1,2,3, 
» . « N; .. ., anda file separator. In the printing situation, the printer 
tabs are reset by the horizontal and vertical tab formats each time and format 
tape is rewound. Therefore, in the interest of the throughput, it is important 
to record many sets of the format pages on the format tape. 
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HT VT 


Figure 7 Format Tape Structure, Multiple Page Formats 


An alternate method of arranging printer format tapes 
requires more operator set-up time but provides assurance 
that the HT and VT records will be used only once. If 
the alternate tape organization is used (Figure 8 ) the 
Model 340 operation instructions will have to be changed 
so that the operator positions the tape after the first 

file separator before turning program control on. 


Figure 8 Alternate Format Tape Structure 


A convenient way of advancing past a file of formats is to use a batch job 
selection with no output specified and with auto operation off. When EOF 
is reached the operator can turn auto operation and program control on and 
select a format mode job selection, The HT and VT records will be executed, 
the tape will rewind, and the first format will be displayed on the screen. 
Multiple copies of the format sequence are recommended to maximize tape life. 
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DATA FLOW IN FORMAT MODE 
Model 340 format mode data flow is illustrated below. The CRT buffer 
contains both the format and data characters exactly as they appear on the CRT. 


When program control is on and the operator releases the data to the outputs, 
the format program is executed by the microprocessor in the following sequence. 


STATUS 64 
FORMAT | CRT 
INPUT 
PRIMARY 
KEYBOARD OUTPUT 


| 256 
SECONDARY VO SECONDARY 
INPUT OUTPUT. 


1. Scan each character on the CRT and collect all 
primary output characters. 


2. Store the primary output data characters in the I/O 
buffer as they are collected. 


3. If a primary output is specified in the job selection 
sequence, transfer the contents of the I/O buffer to 
the primary output. 


4, If the primary output data set is greater than 256 
characters, repeat steps two and three for the 
additional characters. 


5. Scan each character on the CRT again and collect all 
secondary output data characters (only if the secondary 
output set is not identical to the primary output set). 
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6. Store the secondary output data characters in the I/O 
buffer as they are collected. 


7. \f the secondary output data set is greater than 256 
characters, repeat steps 5 and 6 for the remaining 


characters. 


8. Check for auto paging etc., and prepare for the next 
data entry operation. 


9. If a secondary output is specified in the job selection 
sequence, transfer the contents of the I/O buffer to 
the secondary output. 


NOTE: Step 8 and data entry may overlap step 9. 


10. When the operator releases the next data page, the 
sequence is repeated beginning with step 1. 


The I/O buffer is also used when the job selection sequence and the 
format call for secondary input. For example: 
FMAT IN1,C OUT2,P 
[M]1234[1M]ABCDEFGHI[M]567_ | 
[IMJJKLMNI2M1899114M1234 | 


[SMIOPQRSTUVWXYZ &§ 
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The operator enters data in the first field, [M]1234, When the cursor enters 
the next data field, [IM], the microprocessor executes the secondary input 
command, reads a record from the secondary input, stores the record in the 
[/O buffer and brings nine characters from the buffer into the data field on 
the CRT. The I/O buffer pointer is then left in position 10. The operator 
then completes the next data field, [M]567, and the next secondary input 
field is filled from positions 10 through 14 in the I/O buffer. This process 
can be repeated until the record in the I/O buffer is exhausted, a data page 
is released, a new format page is displayed or the tape control keys are used. 
After one of these four events, a call for additional secondary input data will 
cause a new record to be read into the I/O buffer. 


The following events occur when the data in Figure is released by the 
operafor. 


1. Primary data is collected and stored in the I/O buffer: 
1234ABCDEFGHI567JKLMN8921 &f 

2. Primary data is written on the cassette tape. 
1234ABCDEFGHI567JKLMN8991 W 

3. Secondary data is collected and stored in the I/O buffer. 
1234ABCDEFGHI567JKLMN2340PQRSTUVWXYZ ff 


4, The data fields are cleared to prepare for additional 
data entry. 


NOTE: Step 4 and data entry may overlap step 5. 
5. The secondary data is printed. 
1234ABCDEFGHI567JKLMN2340PQRSTUVWXYZ §§ 
Since the I/O buffer is never cleared, it may also be used for auto 


duplication. In this case the job selection sequence should not specify a 
secondary input or a secondary output. For example, in the following format: 


FMAT INI, OUT2, 


[ZN] [1M] [*] ff 
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since no secondary input device is specified, the secondary input fields will 
be filled from the data left in the I/O buffer by the previous operation. This 
fact can be used to recall data from the I/O buffer and re-use it in the next 
format page. 


For this example assume that the I/O buffer contained the letters A through 
H and a record separator before the preceeding sample format page was used. 


FMAT INI, OUT2, 
[2N]12345[ IMJABCDEFGH[*] § 


The operator enters data in the primary input field [2N] and the [1M] field is 
filled from the I/O buffer. 


When the operator releases the data the following steps occur. 


1. Primary data is collected and stored in the I/O buffer. 


12345ABCDEFGH § 


2. Primary data is written on the cassette tape. 


12345ABCDEFGH & 


3. Secondary data is collected and stored in the I/O buffer. 


ABCDEFGH § 
4. A new format page is advanced onto the screen. 


9. No secondary output is specified in the job selection so no 
output is executed but notice that the I/O buffer again contains 
the letters A through H in the first eight positions. 


Other format pages in the sequence may not require any of these characters 
but they must be saved to be re-used when the first format page comes up 
again. The "saving" is accomplished by bringing in the eight characters in a 
[SM] field (secondary input, secondary output) at the beginning of each format 
page. For-example, the format: [S5MJABCDEFGH[N]37915§ would result in 
having 37915 § written on cassette tape and ABCDEFGH37915 &f left in the 


|/O buffer after the format was executed. 


By careful use of the format I/O control characters and the job selection 
sequence, almost any auto duplication task amy be accomplished. 
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TAL 
PROGRAMMING 


INTRODUCTION 


The Extended Memory Feature expands the capability of the Model 340 
terminal. Customized data editing programs can be easily written by 
the user in Terminal Application Language (TAL). Additional input/ 
output peripherals drivers and communications systems are preprogrammed. 


A Program Generator is provided by Sycor to translate TAL programs into 
machine language instructions and can be used on any 340 Terminal with 
the Extended Memory Feature. 


This same generator is used to select the peripheral drivers and communica- 
tion systems from the Software Library and "bring it all together". 


The end product of generation is a User Program which can be transmitted 
in any Model 340 communications mode. This object program is loaded 
into the terminal by a "loader", The loader is one record in length and 
is the only portion of the Software Library that consists of characters 
outside the graphic character set. This means that the loader must be 
distributed by copying cassettes and mailing them. 


The communication systems, once loaded, run under their own control; while 
the data editing programs are loaded and run under format control. There- 
fore, the first task is to design a format and indicate which fields will 


require the more extensive TAL Programming; and which will require ROM 
features. 


a7 
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LOGICAL AND PHYSICAL RECORDS 


Direct control of the input/output devices through the use of certain TAL 
instructions is possible. Therefore, an understanding of the differences between 
a Physical Record and a Logical Record is necessary. 


A Logical Record is a group of characters terminated by a RS (record separator). 
The maximum length of a logical record (including the RS) is 512 characters. 

A record that long is rare, however, since some of the 512 character-positions 
on the CRT are used to display the format. 


A Physical record has a maximum length of 256 characters. 


The I/O Buffer in the terminal is 256 characters long, meaning that a 
maximum of 256 characters can be input or output at one time. If the logical 
record is longer than 256 characters, it is input or output in two cycles or 
two physical records. 


A logical record of 350 characters would be output through the I/O Buffer 
as two physical records, which the following diagram shows. 


LOGICAL 
RECORD 


PHYSICAL PHYSICAL 
RECORD RECORD 


x 256 characters foe characters ey | 


A A 
IRG IRG 


The "IRG" is an Inter Record Gap, a physical space on the tape between the 
two physical records. The IRG is required to allow for starting and stopping 
the tape over the read/write head of the recorder. 


If the logical record is 256 characters or less, the length of the physical 
record is the same as that of the logical record. The following diagram 
illustrates this. 
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LOGICAL RECORD 


(SS oy 
PHYSICAL RECORD 


Aa. 
\ < 256 characters | | 


IRG 


The CRT is divided into eight lines of 64 characters each. The first four lines 
consist of 256 characters; one physical record. If the format on the screen 
occupies any portion of the bottom half of the screen, it will require two 
physical records to output the format to the format tape. 


Status Line 


4 Lines 256 characters 


4 Lines 256 characters 


Most formats will occupy at least part of the bottom half of the screen and 
will therefore require two write cycles (two physical records) to record the 
format on the format tape. 


While the format usally requires two physical records, the data collected with 
the format may require only one physical record. This is because the protect- 
ed fields are not output during data collection; only the contents of the data 
fields are output and this can be less than the 256 character limit of a 
physical record. 
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FIELD PROGRAMS 


A field program must be written for each format field which has an 
extended memory field control character in the field control position of 
the protected field. A field program can consist of up to 63 instructions. 
Each instruction consists of an OP CODE and a TABLE NUMBER, 


EXTENDED MEMORY FIELD CONTROL CHARACTERS 


The main function of an Extended Memory field control character is that 
it informs the format processor that a field program has been written for 
the field in which the character resides. It has the effect of linking the 
format with extended memory. There are eight extended memory field 
control characters which can be used with a programmed field. The 
chart below shows these characters with their specific functions. 


EXTENDED MEMORY FIELD CONTROL 


Mixed Numeric 


Must Tab 


May Tab 


Must Tab Field-Mixed (I, K) 


A must tab field requires that the operator depress the TAB/SKIP key in order to 
execute the field program, whether the field is partially or completely filled by data. 


May Tab Field-Mixed (W, Y) 

A may tab field requires that the operator depress the TAB/SKIP key to execute the 
field program only if a field is partially filled with data. If the defined field is 
completely filled with data by keyed input or from other input devices, program 
execution is automatic. 

Must Tab Field-Numeric (J, L) 

Same as mixed with the exception that the rules of a numeric field applies. 

May Tab Field-Numeric (X, Z) 

Same as mixed with the exception that the rules of a numeric field apply. 
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TABLES 


The operands for each TAL operation is written in a table format. Each 

table can consist of from one to n elements, limited only by the capacity 

of the CRT (512 characters). Some operations require fixed length tables 
whereas others allow a variable number of elements within a table. 

Elements of a table are separated by a backslash character "\". 

A record separator, immediately following the last element, defines the end of 
table. 


Sharing Elements of a Table 


An operation that requires one element in a table can utilize a table which 
has been defined with more than one element, assuming the first element of 
the multi-element table satisfies the requirements of that operation. An 
example of element sharing is shown below with the ADD and JUMP operation. 
The ADD operation requires a three element table which in this case specifies 
that Element 1, a constant of 3, is added to Element 2, register @. and is 
stored in Element 3, also Register @ the JMP operation requires a one 

element table which specifies the number of program steps to be skipped 
relative to the JMP instruction. 


FIELD PROGRAMS 


FIELD 
LABEL 


TABLE 
NO. 45 67°8 9901 2 3 


gig! |FINI2N N\isigie 


D i@ ™ (2 KI 


PPPPPeere er 
Bigid! 1 NisSlaN\sia 
7 


OP TABLE 
CODE NO. 


Since the table was defined with the ADD operation the table need only 

be referenced by its number, for the JMP operation. The execution of JMP 
instruction will result in skipping 3 program steps relative to that instruction. 
The JMP operation will ignore the last two elements of the table. The GTO 
operation uses table 388 which utilizes only the first element of the table. 
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Sharing Complete Table 


All of the elements or part of the elements of a table can be shared by an 
unlimited number of operations. | 


FIELD PROGRAMS 


FIELD 
LABEL 


TABLE 
NO. 


OP TABLE 
CODE NO. 


The ADD instruction results in the contents of the field being added to 
Register 1 and the result stored in Register 9. The SUB instruction utilizing 
the same table, results in the contents of Register 1 being subtracted from the 
field with the result stored in Register 9. 


~ Table 200 was defined once; and satisified the requirements of both the ADD 
and SUB operations. 


TAL PROGRAM FORM 

The Model 340 TAL Program Form is provided for the writing of field programs 
and for the definition of tables associated with the operations in the field 
programs. A copy of the program form is on the next page. 


Program Name 


Three positions are allocated for the specifying of a Program Name. This name 
will be used to call the program from the program library. 


Switches, Registers and Accumulator Indicators 
Three boxes are located at the top of the TAL Programming Form which allow the 


programmer to indicate the specific Switches, Registers or Accumulators used in 
the application program. This allows the programmer to account for those used. 
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yZ des 


d 1VL 


Buiwwpibol 


| 


S53] Moe 340 TAL PROGRAM FORM ETT] = 


SWITCH ES* 
X IF USED 


FIELD PROGRAMS 


FIELD OP 
LABEL CODE 


OP CODES 


Circle those used 


okt 


APPLICATION: <2 oe SHEET — OF 


f. -A 


PROGRAM 


= REGISTERS* | RO R2 R3 RA R5 R7 ACCUMULATORS 
X IF USED es X IF USED 


TABLES 


1 2 3 
78 90 123 45 678 


TABLE 
NO... 45 67 8 90 1.23 4 56.723 9 61 


4 5 

2 34 5 6 SON) 2d 6 890 | 12 3 4 
Ree 2fe ies eed i thse alse este] alec alta] Oa ei Sete eel eae leaks am Moh We eel eieeats vale 
ee ace NST Sas eI TTS lesa ile tread Alea ol Ue Ia Vs cM Mele Witte ae ap lie eel alla lh ieee 
SRRER TERE CRRA ARERR SAME PEER ARES UE ACRE SRR ESSE SRR RAE 
Bees eiletleadpedce belgie Mall a Se diealee ale ale Wale {|e Jealesl fe Vadisi alee! fhe tt +} He | 
Py ee ee ae Te ee ee al Bees eeesiey tt 
DEGREES ERR TERE EERE RRA SERRE EEE EEEEH PRR eeRERERe 
Hp ee) Sep a fale lal ketal 


ANS BEL BSP CKA CK1 CK2 CK3 CK4 CK5 CK6 CK7Z CK&8 CK9 CKO CMP CRC CVB CVD DIV DUP EBC EDT ERR ETC 
GT! GTO INS IXR JMP LMA LOD MAP MOP MPY MVE MVM NFT NXF NXT OVL PTI PUT RDX REG* REW RNG RTJ_ SCN 
SMA SRH SSW STR SUB TCP TLU TSC TSW VFY WRT #AP #AR #CP #CR #CT #CO #MA #MG #MH #MN #MS #MT #MX 


#PT #ST 


* the REG op code must be specified if the Registers or Switches are used 


Extended Memory Field Control Character 


The first column on the left is labelled IJ,KL,WX,YZ. This is the Field Control 
Character column. Each field program is associated with an Extended Memory 
Field Control character and should be entered in the column next to the field 
program. During program generation these characters specify the sequence in 
which the field programs will be presented to the generator. The field for which 
the field program is written will also have this character associated with it in the 
format. 


Field Label 


Each field program must be identified by a Field Label which is the first three 
characters of the label identifying that field in the format. 


The following diagram shows the linkage between the format and the field 
program. The field program is linked with the format by a combination of the 
extended memory field control character and the field label. 


SC Od FIELD PROGRAMS 
| KL 
Cemer| wlol ix} WX FIELD OP TABLE TABLE 
ei [| YZ LABEL CODE NO. NO. 45 678 9 


Skee: see |X MEPIAIRT ICiKI I IZiGiGm aid GEN feu 
mm IMG BRROBIENAI 

Git (ZlagM3lald 1 
ARIRE- BAGEL 


During the program execution the specific field program will be located by the 
first three characters of the field label and the associated field control character. 


OP Code 


For each TAL instruction an OP Code must be entered from the list of available 
OP Codes at the bottom of the TAL form. 


Table Number 
For each TAL instruction a three character Table Number must be entered which 


references a table defined on the right side of the TAL form. The first character 
must be a numeric, followed by any two characters. 
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Table Definition 


Tables are to be defined on the right hand side of the TAL form under the section 
marked Tables. Tables do not have to be defined in the same line as the OP code 
which references it; however, for clarity and convenience it is recommended 
that it be done that way. Tables are presented to the TAL assembler separately 
from the field programs. Software routines such as *PT do not require a table. 


A table consists of a three character number(columns 1-3) and one or more 
elements(starting in column 5). Elements in a table are separated bya" " 
character and a RS must end the table. The operation determines the number of 
elements and their content. 


OP Codes Used 


A list of available OP codes in the TAL library is printed at the bottom of the TAL 
program form. It is the responsibility of the programmer to circle each OP code 
used in the program. Multiple use of the same OP code requires that it only be 
circled once. This information is used as input to the TAL generator. 


TAL ABREVIATIONS 


Abreviations are used in the coding of tables. What follows is a general description 
of the abreviations. Many instructions impose their own limitations on the elements 
of a table and will be explained in the section pertaining tp that instruction. 


Registers (RO-R9) 


There are ten Registers available in TAL. Each Register consists of 11 positions, 
ten for data and one for sign in arithmetic operations. When using the Registers 
for unsigned data all positions can be used for storage. The Registers are allocated 
to 110 contiguous positions in the 340's memory(10 Registers, 11 positions each). 
To set aside this space in memory the REG OP code must be specified during 
generation. Registers 8-9 are referenced in TAL as RO-R9. 


Index Register (IR) 
This is a one byte register, made up of eight bits, which is not to be confused 


with registers 8-9. It is normally used to store a byte address for the I/O buffer. 
The Index Register is referenced as IR. 
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Accumulators (SA,TA) 


The Subtotal and Total Accumulators which are accessible through the formatting 
feature of ROM can also be referenced by TAL. The physical makeup of the 
Accumulators are identical to the registers with the exception that they are dis- 
playable on the status line of the CRT. The Accumulators are referenced as 
follows: SA for the Subtotal Accumulator and TA for the Total Accumulator. 


Switches (SW or 1-8) 


There are eight programmable switches in TAL. The Switches can be set to ON (1) 
or OFF (@). The REG OP code must be specified during generation in order to 
allocate a position in memory for the switches. Switches 1-8 are referenced by a 
1-8. All eight switches can be referenced at once by specifying SW, which refers 
to the byte where the Switches are located. 


Fields (F) 
Fields are defined in the program format but can be referenced through TAL. Field 
size is limited only by the capacity of the data entry portion of the CRT. By specify- 


ing F, a field can be referenced in a program. F always refers to the current field, 
i.e. where the cursor is located at the time of execution. 


TAL CONVENTIONS 


In addition to the abreviations covered in the previous paragraphs the TAL instruc- 
tions use the following conventions. 


Location (LOC) 


Whenever LOC is specified as a table element the following abreviations may be 
used: F,SA,TA or RO-R9. 


Constant (CON) 

Whenever CON is specified as a table element the element may contain numeric, 
alphabetic or mixed information. Refer to the individual instructions for any 
restrictions. 


Relationship (REL) 


REL is used in branching instructions to denote Relationships such as =,7, <, >, < 
and> . 
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ADDITION ADD 
ADD Loc.coN\ LOC.CON \ Loc @ 


The contents of Element 1 are added to the contents of Element 2 and the 
result is stored in Element 3. 
NOTES: 

@ Commas and decimal points are ignored. 

@ Leading and trailing blanks are ignored. 

@ Embedded non-numerics cause truncation. 


e@ The result is left-justified in Element 3, with insignificant zeros 
eliminated. 


@ Overflow occurs if the result exceeds the capacity of Element 3, 
or if Element 1, 2, or 3 exceeds 10 digits. 


@ If Element 1 or 2 is null, a value of zero is assumed. 


EXAMPLES: 


Addition of a field anda register, storing the result in another register: 


FIELD PROGRAMS 
1 


FIELD OP TABLE TABLE 

LABEL CODE NO. NO. 45 678 9901 2 
| | | TLAIDIDLL [4 iGMy lanid! JENiei Niel 
Before After 


RI faldlifel [| | tt 
R2 [lglehi TT TT TT 
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Addition of a constant to a register: 


FIELD PROGRAMS 


FIELD OP TABLE 
LABEL CODE NO. 


TABLE 
NO. 45 678 901 2 


Before After 


RO S| | | | | Et Ro (ilylel | | TE | 


Addition of a field to a register with embedded non=numerics: 


FIELD PROGRAMS 


FIELD OP TABLE 
LABEL CODE NO. 


1 
64° B» 9D 4 


2 


4 5 
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SUBTRACTION SUB 
SUB LOC,CON\ LOC,CON \ LOCI 


The contents of Element 2 are subtracted from the contents of Element 1, 
and the result is stored in Element 3. 


NOTES: 
@ Commas and decimal points are ignored. 
@ Leading and trailing blanks are ignored. 
@ Embedded non-numerics cause truncation. 


e@ The result in Element 3 is left justified with insignificant zeros 
eliminated. 


@ Overflow occurs if the result exceeds the capacity of Element 3, or 
if Element 1, 2, or 3 is more than 10 digits. 


@ If Element 1 or Element 2 is null, a value of zero is assumed. 


EXAMPLES: 


Subtraction of a register from a field and storing the result in another 
register. 


FIELD PROGRAMS" 


FIELD 
LABEL 


1 
AS 67.8 909 1 2 


TABLE 
NO. 


OP TABLE 
CODE NO. 


Before After 
rich elk ae fs [2 [3 | 2 | 19 ellen SBA eet iy 


RI [aldlifel | TT Tt 
2 BRIELLE R2 Ta TP TT Pd 


2-3 
Sep 74 TAL Programming 


Subtraction of a register from a constant: 


FIELD PROGRAMS | 


FIELD OP TABLE 
LABEL CODE NO. 


Siu /6) 


TABLE 
NO. 45 678 9901 2 


Subtraction of a field from a register with an embedded non-numeric: 


FIELD PROGRAMS 


FIELD OP TABLE | TABLE 
LABEL CODE NO. NO. 45 678 9901 2 


| TP ESIulei Pi AlcH Alc! IRIGNIENIR@Ié 


Before 7 After 


detfecbt ixitblaizalall 


chek Sab Shstettt 


6 ERECCCCOLE 
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MULTIPICATION M PY 
MPY LOC,CON \LOC,CON \Loc \CON 


The contents of Element 1 are multiplied by the contents of Element 2, and 
the result is stored in Element 3. Element 4, which is optional, specifies 
the number of digits to be rounded off in the product. 
NOTES: 

@ Commas and decimal points are ignored. 


r Embedded non-numerics cause truncation. 


@ The result is left-justified in Element 3, with insignificant zeros 
eliminated. 


@ Element 1 can not exceed 10 digits. 


@ If the third Element is a field it can be defined up to twenty-one 
positions, including the sign. 


e@ If Element 1 or 2 is blank, a value of zero is assumed. 
@ Overflow occurs if the result exceeds the capacity of Element 3. 


@ Rounding does not take place, when Element 4 is not specified. 
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EXAMPLES: 


Multiplication of a field and a register, storing the result in another 
register, while rounding 2 places. 


FIELD PROGRAMS 


FIELD OP TABLE 
LABEL CODE NO. 


TABLE 
NO. 45 678 9901 234 


Pid) IEFNRit NiRaANA 


Before After 


RY (Sea | 
R2 |4i@l | | Lt tT Tt 


Multiplication of a register by a constant and storing the product in the 
total accumulator. 


FIELD PROGRAMS 


FIELD OP TABLE 
LABEL CODE NO. 


Maley 


TABLE 
NO. 45 678 9901 2 


Pale! iRIBNIENITIA! 


Before After 


R3 [alal TT TTL TI | 


TA 


2-6 
Sep 74 TAL Programming 


Multiplication of a field by a register with an embedded non-numeric: 


FIELD PROGRAMS 


FIELD 
LABEL 


OP TABLE @ 
CODE NO. 


PEE EPP PEPE 


R7 lalals] | TT TTT R7 Alagl_ It tititt[ 
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Additional Notes 
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DIVISION DIV 
DIV LOC,CON \, LOC,CON\ LOC\, LOC,CON 


The contents of Element 1 are divided by the contents of Element 2, and 
the result is placed in the location specified by Element 3. 


If Element 4, which is optional, is a constant it states the number of 
additional significant digits to carry out the calculation of Element 3 and 


rounding takes place on the last significant digit. If Element 4 is a 
location, the remainder is placed in that location, 


NOTES: 
@ Commas and decimal points are ignored. 
@ Embedded non-numerics cause truncation. 


@ The result is left-justified in Element 3, with insignificant zeros 
eliminated, 


@ If Element 1 or 2 is blank, a value of zero is assumed. 


e If Element 3 is a field, it can be defined up to twenty-one positions, 
including the sign. 


@ If Element 2 equals zero, overflow occurs. 


@ Overflow will occur if the calculation or remainder exceeds the 
capacity of Elements 3 or 4 respectively. 
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EXAMPLES: 


Division of a field by a register and storing the result in another register 
while carrying out the calculation two extra places: 


FIELD PROGRAMS 


FIELD OP TABLE 
LABEL | CODE NO. 


TT) Bow 


TABLE 
NO. 45 678 991 234 


RI [BE LT TT TT TTT 
R2 [6/6l6lei7i | | | | 


Division of a register by a constant and storing the remainder in the 
total accumulator. 


FIELD PROGRAMS 


FIELD OP TABLE TABLE 
LABEL CODE NO. NO. 45 678 9@ 1 23 4 =5 


Pale) 


Before After 


R3 falsi | | | tt dt | <i 
TA I@ TTT TT | td sr 0 a a 
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Division of a field by a register with an embedded non-numeric: 


FIELD PROGRAMS 


FIELD 
LABEL 


OP TABLE 
CODE NO. 


(phi (é73 1d 


achat tettsltatat TF 


7 jaQjAlsi | tt | tt 
Alsigl LT Tit ttt 
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TABLE 
NO. 


Ol3iOl ENR Nika Nsia 


1 
678 9@1 234 5 


After 


Gch teldel willstaist 17 


7 igiul7i | | tt | tt 
SAlal TET Ett tt 
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Additional Notes 
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ASCII COMPARE ACP 


ACP LOC,CON\ REL\ LOC,CON\ CON 


Element 1 is compared to Element 3, by the relationship in Element 2. If 
the comparison fails program control jumps the number of steps specified in 
Element 4. 
NOTES: 

e Valid relationships for Element 2 are =, /=,>,<,> = and <=, 


e "f=" in Element 2 represents an unequal relationship. 


@ Any ASCII character is valid; therefore all spaces are significant. 


EXAMPLES: 


Test the product number entered to make sure it is less than B300. 


BENE S CN IIE 
obbhlefr| Inlobdelelel kdalalub Isis 


FIELD PROGRAMS 


FIELD 
LABEL 


OP TABLE 
CODE NO. 


RIG: TF 
2 ORO 
20% Riri Id4dMldlaid! [Pie 


e Refer to the ASCII chart in Appendix. 
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If the invoice is repeated in two distinct places, call in the next 
format. 


PEPE ECE EEEEEEEEEE 
Ctnvil wt xgeiws({ 1 
Tiel TTP TTT TT TTT 
pt 


claidct ot blahitar EEC 


FIELD PROGRAMS 


FIELD OP TABLE 
LABEL CODE NO. 


1 
NO. 45 678 901 23 


eOuid! IENiRii Met | 

ara OO eee 
ball Medial) le N=Nieli Nall 
AAG BEE) Be 
@Maiom | | |i tii tii tt 


Ty INix. 
GIT IO 


e Since the Z145 entered in the INV. # field is unequal to the 
Z172 entered in the *INV. * field, program control jumps to the 
GTO $20 instruction. 
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CHECK DIGITS 


oO 
a 


CK_ LOC \ CON 


Check digit verification is performed on data located in Element 1. If the 
check digit is not verified, program control jumps according to the value in 
Element 2. 


NOTES: 


@ The check digit instruction is capable of performing different 
verifications, depending upon the last character of the instruction. 


These check digit OP CODES, and their algorithms, are listed below. 


MULTIPLIERS Sum of 
MOD right justified Digits Products 


Base numbers resulting in a check digit of ten should be eliminated 
from the numbering system. 

: These check digits have unique algorithms. An example of each is 
| contained in the following section. 


Rk 
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@ Multipliers continue the series by repeating the basic factor. 
Example: Series 137. Number to be verified 1234567. Multiply 
factor 7137137. 


METHODS OF CALCULATION: 


Sum of Digits method of calculating a check digit using the algorithm for 
CK 1. 


1567429 
121212 


14+14+0+6+1+44444 = 21+ 10 = 2 with remainder of 1 


10-129 


NOTE: 


e@ Individual digits of the products are added in the algorithm. 


Sum of Products method of calculation a 


check digit using the algorithm 
for CK 3, | 
4756428 
137137 
h4214+35+6+12+14 = 92 + 10 = 9 remainder of 2. 
10-2=8 
NOTE: 
—@ Individual products are added in the algorithm. 
Sep 74 
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Special method of calculating the check digit for CK 9. 


1253462 
121212 
144454644412 = 32 


Special method for calculating the check digits for CKA. 


97532187 
765432 
6 34+424+254+124+642 = 150 ~ 11 = 13 remainder of 7. 


NOTE: 


@ If the remainder is ten or eleven do not precede it with a zero. 
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Additional Notes 
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EQUAL TABLE COMPARE Eh 


ETC Loc \CON \CON .... 


Data in Element 1 is compared to elements 3 through N (if used). 
If no match is found, program control will jump the number of 
instructions specified in Element 2. 


NOTES: 


e The table may contain as few as 3 elements or as many 
elements as needed, limited only by the size of the screen. 


e Trailing blanks in the table are not allowed. 


@ Leading and trailing blanks contained in Element 1 are ignored. 
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EXAMPLES: 


Insuring that the operator enters county one, two, or six. 


NBGOe Gece oe) 


FIELD PROGRAMS 


FIELD OP TABLE 
LABEL CODE NO. NO. 45 678 9901 234 


Cloju} JE [T Ic! Je TiHIé! IFNANUNANG 
MAS HAA Bee 
MES PEGs Bee 


TABLE 


@ Since the operator entered a value unequal to Elements 3, 4, or 5 
of Table Y19 program control jumps two positions forward. The ERR 
38 command is then executed. 


Insuring that the eperaior enters either OHIO or MICHIGAN for the state: 


i) re ae jas faz [oa oa | = 


FIELD PROGRAMS 


FIELD OP TABLE TABLE 
LABEL CODE NO. NO. 45 6/7 8 


STA ETC OG OOMBENEN 
of 19 Sid en ze 
Ewe fie 4/6 IAM |6 dl isi tit 
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JUMP J MP 
JMP CON 


Move program control forward or backward, by the value in Element 1, 
relative to the current instruction. 


NOTES: 
@ Maximum jump is 99 instructions. 


@ To jump backwards, use the minus symbol after the number, 
i.e. 2-, 


@ The JMP instruction operates only within the same extended 
memory field control groups, 1 and J, K and L, W and X, or 
Y and Z, i.e. jumping from group 1] to group L is not allowed. 


e It is not possible to completely jump over a field program. 
The procedure is to move program control into the field program 
and then out via another jump. 


@ When jumping into another field program within the same extended 
memory field control group a count of one must ,be added for the field 


label. 
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EXAMPLES: 


Assuming that information for some labels has already been stored in the 
|/O buffer multiple copies of the label can be produced as follows: 


FIELD PROGRAMS 


FIELD OP TABLE TABLE 
LABEL CODE NO. NO. 


Jumping into another field program to continue an editing operation. 


| FIELD PROGRAMS 
FIELD OP TABLE 


TABLE I 


LABEL CODE NO. NO. 45 678 901 23 4 
ae | Géig 7M | | | | | i 
Hh MAMEAMINOINGIN SA 


aoe 

Gan RES RRR ARSE 
SIP It | DL iSwN eh It Nlu iv. 
ze iidlal bel | | beN Ri 
eee 11d/3| IRIYNISM | | tT 
Ze Ons See 


nA Eee 
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NUMERIC COMPARE CMP 
CMP LOC,CON\ REL\ LOC,CON\ CON 


Element 1 is compared to Element 3, by the numeric relationship specified 
in Element 2. If the comparison fails, program control jumps the number of 
steps, forward or backward, specified in Element 4. 


NOTES: 


e Valid relationships for Element 2 are =, /=, > , < ,>= and<=., 


e@ "/=" Element 2 represents an unequal relationship. 


— Hl 


@ If Element 3 is a blank, only the and " relationships are valid. 
@ Commas and decimal points in Elements 1 and 3 are ignored. 
@ Embedded non-numerics cause truncation, 


@ Comparison is made from right to left and truncates when it reaches 
either an alpha character or a start of field. 
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EXAMPLES: 


When the total accumulator equals 24 go to the next format; otherwise, 
go to the next field. 


TA [al¢] TT TTT TTT 


FIELD PROGRAMS 


FIELD OP TABLE 
LABEL CODE NO. NO. 45 678 90@1 234 


TIA IX 1c IM [Py ty |) id HL pT NENA Nal 
|| | | 1Git Io 
tT DINIX led {4 13 a! diag) errr rs 


TABLE 


When Register 3, which contains total hours worked for the week, is less 
than or equal to 40.00 ate the overtime calculation. 


yas 3%) 
Eg 3%) 


FIELD PROGRAMS 


FIELD OP TABLE TABLE 
LABEL CODE NO. | NO. 45 678 9@1 234 56 7 


AMAIIMENG RAGAN Bee 
ae Boe Hag ia eel 
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Comparing a field having an embedded non-numeric. 


FIELD PROGRAMS 


FIELD OP TABLE 
LABEL CODE NO. 


TABLE 


NO. 45 678 99@ 1] 2 

AGT GIIGLGAGICS GIGICIMIGNNEANCINE) 
rE lero Wieideisie Le 
a OO HORE Be 


The CMP instruction treats 3A5 as a 5, because it stops comparing 
the number when it comes to a non-numeric character. The GTO #80 


command is then executed. 


Forcing operator to enter hours to two decimal places. 


3 prone se coaaa te 


FIELD PROGRAMS 


FIELD 
LABEL 


1 
NO. 45 678 901 234 5 


LOO) IENIZIE NB Id ON 
ROG Bee 
R ner laid! IWigisM | |] tt 


OP TABLE 
CODE NO. 


NOTE: 


The eight entered in the field does not equal the "800" called for; 


therefore, ERR 12@ is executed. 


Sep 74 
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Here the digits have been entered correctly; but the required decimal 
point has been omitted. 


edt youde x5 
Ciclalebl wlololels! kisiléal 110 
FIELD PROGRAMS 


FIELD OP TABLE 


1 


TABLE 


LABEL CODE NO. 78 99071 234 =5 
CIAIRE I CIMIPT Tt [3 (CMT 131d ANZ). DION 2 
ERR IEQGIMS MMe) Bee 

GTlol Li sig sid | Scccee 


NOTE: 


@ Since decimals are ignored, the "8.00" equals "800" and no error 
results. 
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RANGE CHECK | RNG 


RNG Loc \CON \CON \CON .... 


Data in Element 1 is compared to pairs of elements, starting with the 
pair Element 3 and Element 4. If the value of Element 1 does not fall 
within these designated inclusive ranges, program control jumps the 
number of steps specified in Element 2. 


NOTES: 
e The first element of the pair must have a smaller value than the 
second j.e., Element 3 must be less than Element 4, Element 5 


must be less than Element 6, etc. 


e Element pairs can be negative numbers as long as each successive 
element is larger in value than the previous one. 


@ Comparison goes from right to left, until coming to an alpha 
character, a value that falls out of the range check, or the end 
of comparison, for that pair of values. 


e All decimal points and commas are ignored. 


e The table may contain as few as 1 pair of ranges or may contain 
as many as needed, limited only by the size of the screen. 


e The negative sign is entered after the number, i.e. 2-. 
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EXAMPLES: 


Insuring that the operator enters a tax rate between 1 and 4 or 
between 8 and 9: 


BEE Se uaeos Goooo 


FIELD PROGRAMS 


FIELD OP TABLE 
LABEL CODE NO. 


TIALX! IR INIGE TDL I 
| | 1 IGITIe 


TABLE 
NO. 45 678 9@1 234 5 6 


OiLid IEFNaNi NeNigNnl4 
Oxo MH tt | i tt | tt 
3/0) [rlalxM® | {| | tt 


e Since the operator entered a value that does not fall within 
the parameters of the range check, program control advances 
2 positions forward. The ERR @38 command is then executed. 


Range check involving negative numbers. 


FIELD PROGRAMS 


FIELD OP TABLE 
LABEL CODE NO. 


1 
NO. 45 678 901 234 5 6 


Range check involving positive and negative numbers: 


FIELD PROGRAMS 


FIELD OP TABLE 
LABEL CODE NO. 


TABLE 
NO. 45 678 99 1 2 3 
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Range check involving embedded non-numerics: 


PEEP EET TEP EE PE PEEP EP PEE 
[ oe o 


FIELD PROGRAMS 


FIELD OP TABLE 
LABEL CODE NO. NO. 45 678 99% 1 2 3 


PiRiof TRING] 1 6 Bi és | JEN ANZA 
| | PiGlriof fil6lami leila! i Lt tt 
ERIR{L 613M i6/3] IPRioM | | | | 


1 


@ Since comparison is made from right to left and stops upon 
reading an Alpha Character, the 2A3, in the field, will be 
read asa 3, 
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Additional Notes 
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SCAN THE I/O BUFFER SCN 


SCN CON\ CON 


Starting at the byte address indicated by the index register, the I/O Buffer is 
scanned for a match with any character of Element 1. When found the index 
register is set to the relative byte address of the character in the I/O Buffer. 
A jump is taken according to Element 2 if a RS or no match if found. If no 
match is found and no RS encountered, the index register is set to 256. 


NOTES: 


@ Element 1 can be any displayable string of characters except 


backslash or RS. 
@ Element 2 may be positive or negative. 


e Ifa RS is encountered the index register is set to the position of 
the RS; then the jump is taken according to element 2. 
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EXAMPLE: 


Scan the I/O Buffer for the letters A, B, or C. 


FIELD PROGRAMS 


FIELD 
LABEL 


TABLE 
NO. 


OP TABLE 
CODE NO. 


[/O Buffer 


I 2 
123 45 678 901 23456789 912 
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SET SWITCH SSW 
SSW CON\ CON 

The switch specified in Element 1 is set to the value of Element 2. 

NOTES: 


@ Element 1 is a constant from 1-8. 
@ Element 2 is a @ or 1. 


@ When the program is loaded into extended memory, all switches 
are set to g 


e A switch stays set until it is reset by another SSW instruction or 
an instruction using SW for a location. 


e Include REG in the list of OP CODES when specifying the SSW 


command during program generation. 
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EXAMPLE: 


If the operator keys in a tax rate greater than zero set Switch 3 


FIELD PROGRAMS 
1 


FIELD OP TABLE TABLE 

LABEL CODE NO. NO. 45 678 99 1 2 
6lti@ leENRiGme | TL 
619) IENIZNIGN 
6/316] [2A | 


th 


to |. 


To set Switch 5 to one and the rest to zero with one instruction. 


_ FIELD PROGRAMS 


FIELD OP TABLE TABLE 
LABEL CODE NO. NO. 45 6/78 9 


fhlviel Cal gisiatalsiol T4Nsiwil 


Before After 


oe Go aes nn a a Ce apa Sy ee NEN 


sw @eesaST sw 
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TABLE LOOK UP TLU 
TLU Loc \CON\ CON\ CON .... 


The data in Element 1 is compared to the first member of element 
pairs starting with Elements 3 & 4. If a match occurs, the second 
member of the element pair is placed into the location specified 

by Element 1. If no match occurs, program control jumps the number 
of steps specified by Element 2. 


NOTES: 


@ Commas, decimal points, minus symbols and alpha characters 
are compared, 


@ Leading and trailing blanks in Element 1 are ignored. 


e The table can contain as few as 1 pair or contain as 
many pairs as needed, limited only by the size of the screen. 


@ Overflow will occur, if the second member of the element 
pair exceeds the capacity of Element 1. 
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EXAMPLES: 


If the operator enters a 1, 2, or 3 place "TAX", "FRT", or 
"MISC" in the field, respectively. If the operator enters anything 
else place "NONE" in the field. 


FIELD PROGRAMS 


FIELD OP TABLE TABLE 
LABEL CORE _NO. s NO. 45 678 99 | 


an aanan a 
HE eT Ane ARMENIANS BRR 
SERIA Bee 


NOTE: Since the operator Keyed in a code matching Element 7, 
Element 8 replaced the 3 in the CHARGE field. 


As product codes are entered in the code field the corresponding 
price is placed in register 1 for use later on. 


BAROG BEBE Sooo on 
‘HPicleblolerr! tclebis! wlll UL 


FIELD PROGRAMS 


| FIELD OP TABLE TABLE 
LABEL CODE NO. NO. 45 678 9@ 1 2 
Lee RENAN NL 


Pirlo vj 1/56 
ex etl 116 ome ae 
Pt | y betried 11 716 Terie Dewaue 
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TEST CHARACTER ieee 


TSC Loc\, CON \ REL\ CON 


Compare each character in Element 1 to the list of characters in 
Element 4, according to the relationship in Element 3, True or False. 
If Element 3 is true, Element 1 can contain only characters specified in 
Element 4. If Element 3 is false, Element 1 must not contain any 
characters specified in Element 4. If the comparison fails, program 
control jumps the number of commands stated in Element 2. 


NOTES: 


e Element 3 is a T or F (true or false). 
e@ Repeating characters in Element 4 is redundant. i.e., 2 is as 
effective as 22. 


EXAMPLE: 


Insure that the operator enters no commas or periods. 


RB RO BHD ROR ih 
Clalmlolujnir] [xl3}il.iSididl [I 


FIELD PROGRAMS 


FIELD 
LABEL 


OP TABLE 
CODE NO. 


@ Since the operator did enter a comma and the F in Element 3 
means that Element 1 must not contain any of the characters in 
Element 4, program control jumps to the ERR 93@ instruction. 
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Insure that the operator keys in all four digits of the rate and leaves no 
blank spaces or minus symbols. 


FIELD PROGRAMS 


1 


FIELD OP TABLE TABLE 

LABEL CODE NO. §& NO. 45 678 990 1 2 3 
RIAITIITisic] | é[4+igMGluig! IENaNIEND 

Ele fe NT lel 


GITIol 14/510 6/284 
EiR ir} Léléld d| rite | | I | 


Another method of insuring that the operator keys in all four digits of the 
field. 


CEP EEE TEP EEE 


FIELD PROGRAMS 


FIELD OP TABLE ff 
LABEL CODE NO. NO. 45 678 901 234 56789 


2 
Q 
RAT Tisicj 1617 [6 Std) JE ANT NG ais 4S/6.1 18 

BIAWOar: Bann Sees pe 
ee EIR IRI 16910 elaiat lalrle CREEP EE ECE 


TABLE 
l 


NOTE: 


@ Since a space is not included in table 870, ERR 99 is the next 
instruction executed. The operator either keyed in a space or failed 
to enter all four digits of the rate. 
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TEST SWITCH TS W 


TSW CON \CON \CON 


The switch specified in Element 1 is tested for the value specified in 
Element 2. If equal, program control passes to the next instruction. If 
unequal program control jumps the number of instructions stated in Element 3. 
NOTES: 

@ Element 1 is a constant from 1 thru 8. 

@ Element 2 is a constant of either @ or 1. 


@ Program initialization sets all switches to zero. 


@ Include REG in the list of OP CODES entered during program 
generation. 
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EXAMPLE: 


Switch 1 is set by the operator with a yes or no at the beginning of 
processing. As each invoice is entered this switch is checked before 
entering the tax calculation routine. 


TUT TT 
tale salah atte AAT Ts aan REREREE HEE 


FIELD PROGRAMS 


FIELD OP TABLE 
LABEL CODE NO. 


TABLE 
NO. 45 678 9@1 23 


AIRE! el Liididmeiidig! IEN swe | | | 
Pala On An See 
ome 

Ee eee eeees 

GIR IC; 7idldl [ENR 
{| | du) bN@N\3e 
ae eee 
ame 

Solel 

oe 

caer lt 

Pt A Avie! aldid| IRIAN | | | | 


iv 
1 | NGI Ile4 ACME) SERRE 
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CONVERT TO BINARY CVB 
CVB Loci 


Converts the data specified by Element 1 to a binary number and places the 
result in the Index Register. 
NOTES: 


e Any positive decimal number between 1 and 256 can be converted to 
binary. 


@ Conversion takes place from right to left. 


e Minus signs and spaces are ignored. 


EXAMPLES: 


Convert the contents of the nus field to binary. 


aaeet SRReeeee fa ci 


FIELD PROGRAMS 


FIELD 
LABEL 


OP TABLE 
CODE NO. 


IR = LLIB didi tld 
Convert the contents of Register | to binary. 


= [Aleldisidé/ | | i | | 


FIELD PROGRAMS 


FIELD 
LABEL 


OP TABLE 
CODE NO. 


cl is 
PO LPP |O 
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Additional Notes 
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CONVERT TO DECIMAL CVD 
CVD Loc 


Converts the index register from a binary to a decimal number and places 
the result in the location specified by Element 1. 


NOTES: 


e@ The result is left justified in the location and padded with blanks 
if necessary in the specified location. 


EXAMPLES: 


Load Register @ with the contents of the index register. 


FIELD PROGRAMS 


FIELD OP TABLE 
LABEL CODE NO. 


Seis TISlé 


TABLE 
NO. 45 678 9@ 1 2 


Before After 
R [Oidlt lipids ld IR [Aldi liidld iid 
RO (7laisi | | | | tt ro SiA TT ttt tt 


NOTE: 


e The index register contains a one byte representation of the 
decimal number 50, but it cannot be used until it is converted 
and placed in a register. 
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EXAMPLES: 


Convert the contents of the quantity field to binary. 


= 
BeBe OBO Bene Oe 
Coulabtr try! beldlalsidlet Uy 


FIELD PROGRAMS 


FIELD 
LABEL 


OP TABLE 
CODE NO. 


Before After 


Ree IR bbl didi ld 


Convert the contents of Register 1 to binary. 


FIELD PROGRAMS 


FIELD OP 
LABEL CODE 


TABLE 
NO. 45 6/7 


TABLE 
NO. 


Before After 


Sep 74 


cidisidl [ | | I | 
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DUPLICATE DUP 
DUP CON 


The duplicate instruction can perform one of two functions; depending on 

the operator action. If data is keyed into the field it will replace Element 1 
in the table. If the TAB/SKIP Key is depressed, instead, Element 1 will be 
replace the previous contents of the field. 


NOTES: 


e The data field must be the same size as the space allocated in 
the table. 


@ An OFL error occurs, when Element 1 is larger than the data field. 
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EXAMPLES: 


The DUP instruction can be used to give the operator a choice between 
using the previous date entered or . in a new date. 


tare wart 8 


FIELD PROGRAMS 


FIELD 
LABEL 


TABLE 
NO. 45 678 991 2 3 


OP TABLE 
CODE NO. 


Table after keying in a date. 


FIELD PROGRAMS 


FIELD OP TABLE 
LABEL CODE NO. 


TABLE 
NO. 45 678 990 1 2 3 


Table after depressing TAB/SKIP in position 1. 


FIELD PROGRAMS 


FIELD 
LABEL 


TABLE 
NO. 45 678 99@ 1 2 3 


OP TABLE 
CODE NO. 


Div iP 


NOTE: 


@ The table is empty because the original instruction is still intact. 
If a date had been keyed in, it would still be there. 
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Displaying the data keyed into one field in a subsequent field. 


FIELD PROGRAMS 


FIELD OP TABLE 
LABEL 


TABLE 
NO. 


i) 


NO. 


fed 

me 

ae 
i? tpt ze 
Bis | ae + 
GIT lol dia id bled 


[CCE EEE EEE 

Cisocbe rel Walon! Dialneh lelch 

[ligt | ESeHS tT 

aera 
CisiMi PE Tol WIJ] | | | SERRE 
PEPE EEE ECE tet 
BRR RR ee ee 


After depressing TAB/SKIP. 


CEP EEE CEE EP EEEE EP EPP Pee 


“oe; 
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Additional Notes 
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GET FROM BUFFER GET 
GET Loc\ CON\ CON 


The numbers of characters specified in Element 3 is transferred from the 
|/O Buffer into Element 1 starting at the position specified in Element 2. 
NOTES: 
@ The GET instruction terminates upon reaching a Record Separator 
in the I/O Buffer, or when the number of characters specified 
by Element 3 transfers to the location specified in Element 1. 


@ Element 2 and 3 must be between 1 and 256. 


@ The field pointer follows the data being transferred from 


[/O Buffer. 

e If Element 1 is a data field, and Element 3 exceeds the capacity 
of the data field, data transfer continues into additional data 
. fields. 

e If Element 1 is the subtotal accumulator, and Element 3 is 


greater than 11, the additional data gets transferred into the 
total accumulator. 


@ If Element 1 is a register, and Element 3 is greater than 11, 
additional characters will transfer into the next register. 


@ Do not exceed the capacity of the ten registers or the total 
accumulator. 


e Al printer control characters, HT, CR, LF, LT, FF, and ESC, 


in the data, will be treated as normal data characters. 
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EXAMPLES: 


Transfer the characters in positions 1 thru 5 of the I/O Buffer to the 
Previous Balance field. 


CEPEE EEE EP EP EEE PEPE 
Cinlol.| Jarl irirlelmls| WwiJiau idl |) 
ElPieleMi.leialele| Will | 111 IL 


FIELD PROGRAMS 


FIELD OP TABLE 
LABEL CODE NO. 


NIO| FT TEMIE] [Di dIS 


1 
NO. 45 678 99 


@dis| iM | | 
A IENUNIS: 
See ERER 


Before After 


1 1 
(12345 678 99 12 345 678 9 Q 
| |/O Buffer 


BOGE gor 
celelelvl pach L wii alssil 
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Transfer the contents of the I/O Buffer into Registers R@ thru RY. 


FIELD PROGRAMS 
1 


FIELD OP TABLE TABLE 

LABEL CODE NO. NO. 45 678 9@ 1 2 3 
|i | AP LGIETIIO 2iSHMlals| IRIANIN tld 
\/O Buffer 


1 2 3 4 5 


123 45 678 901 234 56 789 012 34 5678980 123 45 678901 23456 7890 1234 567 8 


6 
909123 4 
| | | | iplelaleis! | | [tt imfelulolal | | | tT | IBlalialntal {1 | 
A Pec esccee abeeabio ttt eenbiseeblie Pence cl SERS RAE Ree 


RO [AIPIPILIE|S| 
RI ceamelsl: 


<) 

N 

| 

(uy 

Cr 

> OK 

aA 
eae 


e Since Element 1 is Register @ and Element 3 contains more than 11 
elements, the transfer of data continues until all 110 characters are 
transferred into Registers @ thru 9. 
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Moving the contents of locations 9 thru 30 of the I/O Buffer to both the 
Subtotal and Total Accumulators. 


FIELD PROGRAMS 


; FIELD 
LABEL 


ma TABLE 
NO. 45 678 901 2 


Edlald._IsNGNael 


OP TABLE 
CODE NO. 


ead 
Glen | 


1 2 3 
23456789 0 12 34 5678 99 


<Q CODD cA (alsials 
VAs Ted dese 4 TA jslolsizisig | | lt | 


Terminating the transfer of data from the I/O Buffer upon the 
recognition of an RS code. 


FIELD PROGRAMS 


FIELD OP 
LABEL CODE 


TABLE 
NO. 45 678 9 @ 


TABLE 


Before After 


PEP ELE ECP EP EEE EE EE 
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GET FROM THE I/O BUFFER INDEXED | GT 
GTI LOC \ CON 


The number of data characters specified by Element 2 is transferred from 
the |/O Buffer, according to the position indicated by the index register, 
to a location named in Element 1. 

NOTES: 


@ Element 2 must be a positive integer from 1 to 256, 


e After the GTI is executed the index register is incremented by 
Element 2, 


e The field pointer follows the data being transferred to the I/O 
Buffer. 


e The location in Element 1 is not space filled if its capacity is 
greater than the number of characters in Element 2. 


EXAMPLE: 


Transfer the first 8 characters of the I/O Buffer to Register 5. 


FIELD PROGRAMS 


FIELD OP TABLE 
LABEL CODE NO. 


TABLE 
NO. 45 678 99@ 1 2 3 


BASE See 
isi! IRISNIRISNRIS: 
Hslal IRISNisi | | | 
isla] (4M Tt | tt 


1 
123 45 678 901 


1/O Buffer 


Before | After 


RO [Talc |e! [simi ilriel | RS elzialaiziai | tf I 
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Additional Notes 
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INCREMENT INDEX REGISTER 1 I XR 
[XR CON 


The index register is incremented or decremented by the value in Element 1. 


NOTES: 


@ Element 1 must be a numeric constant from 127- to 127 decimal. 


EXAMPLE: 


Put a carriage return at every tenth position of the I/O Buffer. 


FIELD PROGRAMS 
1 


FIELD OP TABLE TABLE 

LABEL CODE NO. NO. 45 678 991 234 #5 6 
a es Cnn See 
Plea! oe a 4 Pe We Meee eda ane 
cr le fe eM CCC 
|| | | ICiniPl éidis te RINE INES 
| | PIG Tiol Léidi6 Ee 
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Additional Notes 
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LOAD FROM A TABLE LOD 
LOD LOC,CON\ CON 


Transfer to Element 1 the number of characters specified in Element 2, 
that are located in Element 3. Element 2 must equal the number of 
positions in Element 3. 


NOTES: 


e If Element 1 is a data field, and Element 3 exceeds the capacity of 
the data field, data transfer continues into additional data fields in 
the CRT format, while the field pointer moves with the data. Data 
transfer will continue until the last data field on the screen has been 
filled or the number of characters specified has been transferred. 


e If Element 1 is the subtotal accumulator, and Element 2 is 
greater than 11, additional characters are transferred into 
the total accumulator. 


@ Do not load more than 11 characters into the total accumulator. 


e@ If Element 1 is a register, and Element 2 is greater than 11, 
additional characters transfer into subsequent registers. 


e If Element 1 is the switch, and Element 2 is greater than one, 
additional data characters transfer into the registers, starting 


with RQ. 


e Do not exceed the capacity of the ten registers. 


e All printer control characters, HT, CR, LF, VI, FF, and ESC will 


be treated as normal data characters. 
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EXAMPLE: 


Key data into the "SOLD TO" field and redisplay the data in the 
"SHIP TO" field. 


PEEP EEE EEE EEP EP EEE 


FIELD PROGRAMS 


FIELD OP TABLE fa TABLE 
CODE NO. 7 ~6NO. 


® Both the STR and LOD instructions use Table No. O10. 
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LOAD FROM MEMORY ADDRESS LMA 
LMA LOC\ CON\ CON\ CON 


The data at the memory location specified by Elements 2 and 3 is 
transferred to the location in Element 1. Element 4 specifies the 
number of bytes to be transferred. 


NOTES: 


e The field pointer follows the data being transferred from 
memory. 


e Element 2 must be a numeric address from @ thru 31, specifying 
the page location in decimal. 


@ Element 3 is the byte address, from 1-256, indicating the 
starting position of the data to be transferred in decimal. 


@ Element 4 must be a positive numeric constant indicating 
the number of characters to be transferred. 


e Data stored in memory from previous programs may be accessed 
by following programs if the memory address has not been 
exceeded during Loading. 


4-19 
Sep 74 TAL Programming 


EXAMPLES: 


Seven data characters stored in memory page 15, location 030 are to 
be loaded to a field. 


FIELD PROGRAMS 


FIELD oP TABLE I 


TABLE 


LABEL CODE NO. NO. 45 678 9@ 1 234 
Cid cldial IENTISNBIGNIT 


An amount stored in page 14, location 100 is to be transferred to the 
Subtotal Accumulator. 


FIELD PROGRAMS 


FIELD 
LABEL 


TABLE 
NO. 45 678 9@1 234 56 7 


Sldir! ISIANT ENG IBIaNI 


OP TABLE 
CODE NO. 
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MOVE MVE 


MVE LOC,CON\ LOC I 


The data in Element 1 is moved to the location specified in Element 2. 
Data is moved one character at a time, starting with left most character. 
If necessary, Element 2 is filled with trailing blanks. 


NOTES: 
@ Only the left-most character moves to Element 2 if Element 2 is 
SW. 
@ If Element 2 is a register or an accumulator, up to 11 characters 


from Element 1 may move to Element 2. 


e If Element 1 is a literal, F-T, place a space as the first character 
of Element 1. 


EXAMPLES: 


Move the constant of 4.00 to the tax field. 


FIELD PROGRAMS 


FIELD OP TABLE 
LABEL CODE NO. 


TABLE 
NO. 45 678 990 1 


Dios) (1 Me | | | 
EDD! |. PSONIF 
AS BRR 
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Move the constant "ERROR" to the subtotal accumulator. 


FIELD PROGRAMS 


FIELD OP TABLE 
|} LABEL CODE NO. 


TTT] Miviel [dlald 


TABLE 
NO. 45 678 990 1 2 3 


laid lEiRIRIOIRNISIAR 


Before After 


7 sA [ElRirlolri | [TTI 


Moving more than 11 characters to Register 2. 


_ FIELD PROGRAMS. 
1 


FIELD OP TABLE A TABLE 2 
} LABEL CODE NO. NO. 45 678 901 234 56 789 Q 


TT) [uiviel (os TOR S13 161 Ti Tals T4TsTél71219181-laNela’ 


Before After 


2 COO 
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MOVE MEMORY MVM 
MVM CON\ CON\ CON, IR\ CON \ CON, IR 


Starting at the memory location specified by elements 2 and 3, data is 
transferred to the memory location starting in elements 4 and 5 until the 
number of bytes in element 1 is satisfied. 


NOTES: 
e Element one is a numeric constant from 1-256 decimal. 


@ Elements 3 and 5 must be either a constant between 1 and 256 
decimal, or the index register, specifying the byte address. 


@ Elements 2 and 4 must be a constant, between @ and 31, 
specifying the page location in decimal. 


@ Where IR is specified as an element the contents of the index 
register are used as the address. 


® The index register does not increment with the MVM instruction. 


e Do not move into page @ or page 16, bytes 0-32. 
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EXAMPLES: 


Move 20 bytes from page 3, bytes 27 thru 46 to page 11, bytes 120 thru 
139, 


FIELD PROGRAMS 


FIELD OP TABLE TABLE 
LABEL CODE NO. NO. 45 678 9971 234 56 789 


TTT futvil (Ig lel ANNAN ald) 


Using the value of the index register as the receiving byte address, move 
100 bytes from page 10, byte 60 to page 3, byte location specified by 
contents of index register. 


FIELD PROGRAMS 


FIELD OP TABLE TABLE 2 
LABEL CODE NO. NO. 45 678 9@1 234 56 789 


TT viel leGilale@! aléN @NeléNsNiie 
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PUT TO BUFFER PUT 
PUT LOC,CON\ CON \ CON 


Copy the contents of Element 1 into the I/O Buffer starting at the position 
in Element 2. Element 3 contains the number of characters to be copied. 


NOTES: 


@ The PUT instruction terminates when the number of characters 
transferred exceeds the capacity of the I/O Buffer or when 
the number of characters specified in Element 3 is transferred 


into the I/O Buffer. 
@ Elements 2 and 3 must be between 1 and 256, 


e The field pointer follows the data being transferred to the I/O 
Buffer. 


e If Element 1 is a data field, and Element 3 exceeds the capacity 
of the data field, data transfer continues from additional fields. 
The field pointer follows the data. 


@ If Element 1 is the subtotal accumulator, the Element 3 is 
greater than 11, additional data is transferred from the total 


accumulator. 


@ If Element 1 is "RS", Record Separator, the single RS character 
moves into the I/O Buffer. 


e If Element 1 is a one character literal, except F-T, place a blank 
as the first character of Element 1. 


@ If Element 1 is a register, and Element 3 is greater than 11, 
additional characters will be transferred from subsequent register. 


e Do not exceed the capacity of the ten registers or the accumulator. 


e Printer control characters HT, VT, CR, LF, FF, and ESC will be 


treated as normal data characters. 


e The "4" and "\" are ignored when they appear on the CRT. 
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EXAMPLES: 


Put the contents of Registers RO thru R9 into the I/O Buffer. 


FIELD PROGRAMS 
FIELD 


1 


OP TABLE TABLE 


LABEL CODE NO. NO. 45 678 991 2 3 
PIOITH ID! 1 CMD! ID! IRI¢NII NG Tle 


eo [asa TTL 
RI [7rd | | | | tt 
laisidi | | | | | 


3 4 5 6 
i 2s SG: A ee. D2 0 ID GA Once Be Oe Ta he Oe EBRD” Ve Red Sa, Re io a a8 


IgE EPSSRELUVIAARPERUELL SUDBEOESUG GLUED 


O-TOY u 
Rit | > 


@ {| | | i i igi¢ 
glial | | i | il 


po] | ~ 
am 
Be 
Ba ay 
CooL: 


1 2 
[31516 
pee 


$iS | 


NOTE: 


e Since the field pointer moves with the PUT instructions and the 
registers are located next to one another in memory all the registers 
are put into the I/O Buffer with one PUT instruction. 
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Format with "7]" and a ae 


| 
[/O Buffer 


Q 


EEE EE EEE EE! 
Cloblalfrlifriy) ii isléhiNtl | 1 
Ciplelsic\e) Piri foln| MiIBlolx/e|s} | 


FIELD PROGRAMS 


FIELD OP — TABLE 
LABEL CODE NO. 


TABLE 
NO. 45 678 9 Q 


Malo! IFNUNS 


NOTE: 


The PUT command ignores the "1" and "\" when they appear on the 


CRT. 


Format with CR and HT 


FIELD PROGRAMS 


FIELD 


TABLE 


OP TABLE 


LABEL CODE NO. NO. 45 678 9 Q 
Han CASEENONGS 


CTE CEE EEE PEE EP EEE 
Liguantrilrly! (xi digigitic! Teel 
CiDlelsicleii elm loin! [MiJigiolxlels| 


123 45 


\/O Buffer 


Sep 74 
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Place the literal "Invoice Number" with a Record Separator following in 
positions 10 thru 25 of the I/O Buffer. 


FIELD PROGRAMS 


FIELD OP TABLE 
LABEL CODE NO. NO. 45 678 9@1 234 56 7829 9412 3 4 


SES GOnIOnN CnnEEAOnGGEOOMAGAIONnG 
BESICO IGA ONAEAGSON See 


TABLE 2 


- , | : 


678 901 234 56 789 @12 34 5678 9 


\/O Buffer 


Moving the contents of both the Subtotal and Total Accumulator to the 
\/O Buffer. 


FIELD PROGRAMS 


FIELD OP TABLE 
LABEL CODE NO. 


Before 


A liidd@alsimi | | i i 
Sil iaris} | tt 


| 1 
123 45 678 991 234 56 789 91 2 
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PUT TO THE I/O BUFFER INDEXED PT 
PT LOC,CON\ CON I 


The number of data characters specified in Element 2 is transferred to the 
I/O Buffer, according to the index register, from the location specified 
by Element 1. 

NOTES: 


@ Element 2 must be a constant from 1 to 256. 


e Data transfer continues from the location in Element 1 until 
Element 2 is satisfied, or a record separator is detected. 


@ If Element 1 is a 1 character literal, except F thru T, this 
character will be in the I/O Buffer the number of times 


specified in Element 2. 


e After the PTI instruction is executed the index register is 
incremented by Element 2, 


EXAMPLES: 


Fill the I/O Buffer with blanks. 


FIELD PROGRAMS 
FIELD 


OP TABLE 
CODE NO. 


Arn ANE eee 
3PM sidial | Ni2/516! 
Brin See 
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Put the first 40 characters of the field into positions 10-49 of the 
[/O Buffer. 


FIELD PROGRAMS 


FIELD OP TABLE TABLE 

LABEL CODE NO. NO. 45 678 9 

Lied S| UR: An OO 
didial TEN Il 


Pitti i3Byiel3] [sii | 
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SET INDEX REGISTER SIR 


SIR CON 


The index register is set to the binary value of Element 1. 


NOTES: 


e Element 1 must be a numeric constant from 1 to 256 decimal. 


EXAMPLE: 


Put blanks into the I/O Buffer in positions 60-69. 


FIELD PROGRAMS 


FIELD OP TABLE 
LABEL CODE NO. 


ee aus A1GIO 


TABLE 
NO. 45 678 9 


age oe D 
| Nivi¢ 


Before After 
IR IR AMG tir idd = 60 decimal 
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Additional Notes 
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STORE AT MEMORY ADDRESS 
SMA LOC,CON \ Loc\ Loc\, CON 


The number of data characters indicated by Element 4 is transferred from 
Element 1 to the memory address specified in Elements 2 and 3. 


NOTES: 
@ Element 2 is a decimal page location from 9-31. 


e Element 3 is a decimal byte address from 1-256 indicating the 
starting position where the data is to be stored. 


@ The data in Element 1 is stored starting from the left and data 
transfer continues until Element 4 is satisfied. 


e Do not store information on page 16, bytes 1-32. 


@ An "RS" in Element 1 will indicate a record separator is to be 
stored in memory. . 


e Data can be stored in memory by one program and accessed by 
another as long as the memory requirement does not exceed the 
storage address. | 
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EXAMPLES: 


The eight data characters entered in the field are to be stored in pages 


15, location @@1. 


FIELD PROGRAMS 


FIELD 
LABEL 


OP TABLE TABLE 
CODE NO. NO. 45 678 9@ 1 2 3 


fSihlal (SIeS EE os) IENTISNTON 


A total is being stored on page 15, location 200. It can be updated 
with the contents of the field as follows: 


FIELD PROGRAMS 


FIELD OP TABLE TABLE 
LABEL CODE NO. NO. 
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STORE IN A TABLE STR. 
STR Loc \ CON\ CON 


Transfer the number of characters specified in Element 2 from Element 1 to 
Element 3. 


NOTES: 


@ If Element 1 is a field, data is transferred intil the last data field 
or the number of characters specified in Element 1 has been transferred. 


@ If Element 1 is a data field, and Element 2 exceeds the capacity 
of the data field, data transfer continues from additional data fields 
in the CRT format, The field pointer moves with the data. 


@ If Element 1 is the subtotal accumulator, and Element 2 is greater 
than 11, additional characters are transferred from the total 
accumulator. 


@ Do not store more than 11 characters from the total accumulator. 


@ If Element 1 is a register, and Element 2 is greater than 11, 
additional characters will transfer from subsequent registers. 


@ If Element 1 is the switch, and Element 2 is greater than ONE, 
additional data characters transfer from the registers, 
starting with RQ. 


@ Do not exceed the capacity of the ten registers. 


e All printer control characters, HT, VT, CR, LF, FF and ESC will be 
treated as normal data characters, from the transferred data, "~]" 
and " \" are stripped. 
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EXAMPLE: 


Store the product code in the field to the table. 


CEP EEE PEEP EP EE EP EPP 
Alciclolvinit| Inlol k/lyisiaisidialt 
Li iq > | D'E 


Before 


FIELD PROGRAMS 


FIELD OP TABLE TABLE 
LABEL CODE NO. NO. 45 678 9@1 234 § 


ACICHISITIR 13'S) Bsigi| IENI6N) | tt 
spel BMA BAER See 


Table 301 after execution 


TABLE 
NO. 45 678 9@1 234 =5 
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EDIT EDT 
EDT Loc\ CON\ Loc Hi 


The data in Element 1 is edited according to the mask in Element 2 
and place in the location specified in Element 3. The result in Element 3 
is right justified. 


NOTES: 
@ Mask control characters: 
9 Represents a data position in the mask, 
« Represents a decimal. 
, Represents a comma. 


* As the first character of the mask it causes left fill of 
leading spaces with an asterisk. 


$ As the first character it causes a $ to float just to the 
left of the first significant digit. 


- As the last character of the mask it causes the sign of 
Element 1 to be placed in Element 3 as the last character, 
A space for a positive number, and a minus symbol "=" 
for a negative number. 


e Zeros will follow to the right of the decimal, if necessary, up 
to the first significant digit. 


@ Overflow will occur if Element 1 exceeds the capacity of the 
mask, Element 2. 


@ If Element 2 is larger than Element 3 erroneous data will be 
placed in Element 3. 
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EXAMPLES: 


Editing a field. 


FIELD PROGRAMS 
1 


FIELD OP TABLE TABLE 
LABEL CODE NO. NO. 45 6 7 8 901 234 5 6 
BMWA ODOBRENEIGIICICIOICING | 
Before After 


Thala 


pife tats fe Qel ope le |e ]u | jis] x 


ricsist TTI Clu inl iris! (x/3] | | | [isis 


Editing a signed field. 


FIELD PROGRAMS 


FIELD 
LABEL 


1 
45 678 901 234 =5 


TABLE 
NO. 


OP TABLE 
CODE NO. 


al 


aise + 
al ixidlalel. 
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Zero suppression. 


FIELD PROGRAMS 


FIELD OP TABLE TABLE 
LABEL CODE NO. NO. 45 678 99% 1 2 


| | PADD BisM igs! @NieNiem | 
it | PLEIBAT LB Biz! IEN19/ 1919/9 


Before After 


Editing a field with a floating dollar sign. 


FIELD PROGRAMS 


FIELD 
LABEL 


TABLE 
NO. 45 678 990 1 


OP TABLE 
CODE NO. 


feo [¢ 


23456789 


Before After 


Polahiabt atitesitel TT kc Ras aaa lak : SESHACATGI 
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Editing a field with asterisk protest. 


FIELD PROGRAMS 


FIELD OP TABLE TABLE 2 
LABEL CODE NO. NO. 45 678 9@1 234 56 789 Q 


PIO IL! OlalgMeGlald! (EN! 9916/99/91. VIG INITIA 


Before After 


Pele AAG Fttatstal eri Ec cele staal nett 


iA CT TLELIETIT) «~—A beeeI Tal. TST 


Editing a field with a floating dollar sign and asterisk protect. 


FIELD PROGRAMS 


FIELD OP TABLE TABLE 
LABEL CODE NO. NO. 45 6/7 8 
PIRIo} FEIDITT 11 |S is| List(s! |EN/a/9 14/91. 14 
i | PIED ITs CM isié] [EN 

CCH lelriol Li's noaian 
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MINUS OVER PUNCH MOP 
MOP Loc\ Ltoc\ CON 


The data at the location specified by Element 1 is edited for sign. The 
sign character is dropped and the units character is replaced with an 
overpunch character and placed in Element 2 right justified, and left filled 
with the character in Element 3. 


NOTES: 


e Arithmetic computation may not be performed on a field after 
the minus overpunch instruction has been executed. 


e@ The overpunch characters for negative numbers are: 


- Non Displayable (ASCII OCTAL 175) 


OON A OahRWND — OQ 
I | 
AOVOZZ- A 
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EXAMPLE : 


Minus overpunch the field and left fill with zeros. 


FIELD PROGRAMS 


FIELD OP TABLE 
LABEL CODE NO. 


PII DI id 
GITION IB! Ae 


TABLE 
NO. 45 678 9 9Q 


Diid) |FNENG 
CANOE Be 


Before After 


i hdldh lalsiull 


NOTE: 


e M is the overpunch character that replaces "4-". 
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RIGHT JUSTIFY RT J 


RTJ Loc\ CON 


The data in Element 1 is right justified and left filled with the 
character in Element 2. 


NOTES: 


@ The characters uo "and " \ "are invalid entries for Element 2. 


EXAMPLES: 


Right justify the subtotal accumulator and fill with zeros. 


FIELD PROGRAMS 


FIELD OP TABLE 
LABEL CODE NO. 


RITT 


Before 


SA (hiaisii| | | | i | | 


Right justify the field and fill with asterisks. 


FIELD PROGRAMS 


FIELD OP TABLE 
LABEL CODE NO. 
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Right justify a field that contains a negative value and left fill with 
spaces. 


FIELD PROGRAMS 


FIELD 
LABEL 


OP TABLE fim TABLE 
CODE NO. 45 6 / 8 


Before After 
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SHIFT SHE 
SHF Loc\ CON\ CON 


Data in Element 1 is shifted in the direction of Element 2 the number of 
places specified in Element 3. 


NOTES: 
e Element 2 is an R or L for a shift right or left, respectively. 
@ Element 3 is a constant from 1-9. 
@ Any characters shifted beyond the capacity of Element 1 are not 
retained; therefore, these characters should be stored prior to 


the execution of the SHF instruction if they are required further 
on in the program. 
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EXAMPLES: 


Shift the contents of the field six positions to the right. 


FIELD PROGRAMS 
d 


| FIELD OP TABLE TABLE 
LABEL CODE NO. NO. 45 678 9 Q 
S/HIF CARA ANAING 


idetetsteTel [es }elofnfe]i[ulefnls 


Clefelub [dials 


Save the original contents of Register 1; then shift Register 1 left 
seven positions. 


FIELD PROGRAMS 


FIELD OP TABLE 
LABEL CODE NO. 


ee TlaAgEe ald! IriNral 
COO siniel Oral Mla Cie NEN 


Before After 


RI CTT TTT Miélalsy3) sR (@jalsia. TPT TTT 
Pe ANN, ease R2 L[ LT TT lelalsi: 
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TAB COMPRESSION 


TCP Loc 


A "\ "is inserted in the position following the last non blank character 
of Element 1. 


NOTES: 


@ No action occurs, if there are no trailing blanks. 


the output device. 


EXAMPLES: 


Tab compression of the name field. 


FIELD PROGRAMS 


FIELD OP TABLE TABLE 
| LABEL CODE NO. NO. 45 6 
TICIPlIiPgi  iGEid iid! iF 
GITIo DHiarlG! lt 
Before After 


Sep 74 


ene 4-146 


Only the data and the horizontal tab character are released to 
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Tab compress the "NAME", "ADDRESS", and "CITY-STATE" fields. 


FIELD PROGRAMS 


FIELD 
LABEL 


gisla TF 
REESE 
1 SEREEE 
Oisidm | | i | | 

4) BR 


Before 


ane apa ye |e [ia] Sab v9 17 | v0 | | zo fon] 20 | 28 | ae | asf 20] 27 | | ae | 28 se] 


After 


PEEP TEER 

Calwel [11111 midizblel Dok TTT TTL Un 
Cla[ppielelsis| | | | |widitlai3| Mlaliint [sirleleleir Nt |b 
oS Pp PATE bie Ed 
Clie} PL ETT iwididalat ism ETE Eee yd 


NOTE: 


e The following is outputted to the I/O Buffer. 


JOE DOE 123 MAIN STREET ROME, N.Y. 112415 Il 
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VERIFY VEY 


VFY Loc\ CON\ LOC 


If the data keyed in the current field, Element 1, differs from the original 
data read in from cassette, program control jumps the number of instructions 
specified by Element 2. Unverified data is stored in the location specified 
by Element 3. Element 3 is aptional. 


NOTES: 
e Data record lengths are limited to 256 characters or less. 


@ Printer control codes (‘\ and 1) and printer control sequences (FF, 
LF and ESC followed by HT, VT, A-F) which are constant data fields 


must be included in both the data collection and verify formats. 


@ The job selection sequence must specify a "Dummy" primary output 
as follows: 


OUTC , 


Format Input | — Space 
1 or 2 : 


Dummy Output 
Data Input Must be C 
1 or 2 


@ So long as the data typed in a field being verified matches the data 
input from cassettes the verify operation does not differ from normal 
data entry. However, if a miss-match is found a VFY error will be 
displayed when the operator completes the field. When verify errors 
occur, the cursor is left under the first incorrect character in the 
field. The operator must then check the source document carefully 
and either change the letter on the screen or type the same letter 
again to correct the previously keyed data. [Each error in the field 
will be flagged individually. In cases where the entire field is wrong, 
the operator can use the clear field key to clear the data and permit 
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re-entry of the complete field. 


the data tape. 


EXAMPLES: 


The field will then automatically 
clear again so that the new entry can be immediately verified. When 
errors are found, the data is corrected by an automatic insertion on 


Verify the name, customer number and ship via fields of the following 


record, 


Data Collection Format 


CNAME 


CCUSTOMER NO. 


CCIFRAGILE NI 


CSHIP VIA MJ 


Aj 
RJ 341 
E 
[x] SA @ 
C 


Data Verification Format 


(NAME 


[CUSTOMER NO. 


C1M] 


CSHIP VIA W] 


Sep 74 


W] 

Xx] aa 
. 
[*1SA & 

C 


TI 
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Field programs to be used with the verification format 


FIELD PROGRAMS 


FIELD 
LABEL 


OP TABLE 
CODE NO. 


67 8 


@ "FRAGILE" will be brought into a secondary input field (1M) 


without operator action and will not have to be verified. 


In a case where the original data collection format was used with an 
application program, some reprocessing may have to be done during data 


verification. The following example illustrates this point. 


Data Collection Format with Processing 


(SITE NO. C13791 

CITEM NO. R] | 
CQUANTITY X] 

[PRICE XJ | 
[AMOUNT NI i 
[TOTAL X] Cx] & 
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Data Verification Format with Processing 


[6M] CSITE NO, 1M] i 


[1TEM NO. X] 

C QUANTITY x] ' 

[ PRICE X] ' 

[ AMOUNT NI [7M] ie 
[ TOTAL x] con 


Field Programs to be used with Verification Format 


FIELD PROGRAMS 


FIELD OP TABLE TABLE 
LABEL CODE NO. NO. 45 678 99@1 2 


co Oe 
éid/s 

Aad 

ads 

rare 


se >| CE) igh 


babys 


| ZT) | 
(DYOFVe 
PX 


qT iD \k 


ae 
AM BRR 


@ Since the data being verified contains an item record (a record 
that may be repeated an indefinite number of times) the 
verification format must begin with a [6M] | field and, like the 
format, must not contain a [*]. The [6M] | field provides a 
pause for the operator to use the next format key after the last 
item has been verified. 
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BELL BEL 
BEL Any defined table can be used. 
The alarm is sounded once. Program execution continues uninterrupted. 


EXAMPLE: 


If the Straight Time Hrs. field is blank move three fields, into the Misc. 
Hrs. column. 


Renae enone OE Ee EES 


Cistrielalveml Ir wel uels| kIT TI 
Clolvielelrii mle! |wiels! | | | | | xt) | | | th 
Dlowieleielri mle) Wiest] | | | ixta) | | | 
Clhii|siel.| laiels} | | tt PT | | it ti 


fee 


FIELD PROGRAMS 


OP TABLE 
CODE NO. 


FIELD 
LABEL 
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Additional Notes 
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ERROR ERR 
ERR CON & 


Element 1 contains a three character error message which appears on the status 
line when the ERR instruction is executed. The alarm sounds and the keyboard 
locks except for the ERROR RESETkey. After the operator depresses the 
ERROR RESET key, the error message disappears, the cursor returns to the 
beginning of the current data field, and the field program may be reexecuted. 


NOTES: 


e@ The depression of ERROR RESET after the execution of the ERR command 
does not clear the field that caused the error condition. 


EXAMPLE: 


Insuring that the operator enters at least eight hours in a field. 


FIELD PROGRAMS 


FIELD OP TABLE 
LABEL CODE NO. 


e After depression of the ERROR RESET key the cursor returns to the 
beginning of the hours field. The seven will remain on the screen 
until new data is keyed over it. 
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Additional Notes 
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EXECUTE FIELD TEXE 
EXF CON 


The field pointer moves forward or backward for the number of fields 
specified by Element 1. Additional instructions in the field program may 
refer to a different field, after execution of EXF. 


NOTES: 


@ To move the field pointer backwards use the minus symbol 
after the number, i.e. 2-, 


@ The programmer has the responsibility to stay within the 
fields of the current format. 


@ The EXF instruction may move the field pointer, but execution of the 
current field program continues. 


e The EXF instruction considers constant fields the same as any 
other fields. 
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EXAMPLES: 


After the freight charge is entered, the sales tax and invoice total is 
displayed in the two subsequent fields. Register 1 contains the invoice 
total. 


FIELD PROGRAMS 


FIELD OP TABLE TABLE 
LABEL CODE NO. NO. 45 678 99% 1 23 


FIRIEVIMIVIEN [Tio Maid! IFNieiGme | | | 
ra ‘Udlal Mm | | tt | 
PAREE NEN ANE! 


CCCHab bl ighiisig@ TeNiel Niel i 
Te Ce Mee 
an aigit) IReNeo Nie 


Alp iD] 1 7/dl4. 
BERRI ERR 


Before After 


PPP PEP PEE EPEC EEE EEE 
Celelen ler) TP ial 
Cisiaiclels! |tlakxt iid) | |i i Le 
CITINiv) |riomr) | | iva) | pt 


6-6 
Sep 74 | TAL Programming 


To move program control from the TAX CODE field back to the 
TAX field to display the amount of tax, the EXF instruction would 
be coded as follows: 


PEEP PETE EEE EE EET 
CDiariel xiJi@alsidizellt | | 
Crriay! | nia} | pt tt a | 
CI wiv) Iniol_ wi) ae Be 
Cirleleel Wo! iniqiaisi) | | | 
Ciriam! Ielople! Jxidial UM] | | 


FIELD PROGRAMS 


FIELD OP TABLE TABLE 
LABEL CODE NO. NO. 45 6/7 


(oe a in Ones 
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Additional Notes 
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GO TO | GTO 
GTO CON 


Element 1 specifies the number of fields, forward or backward, to move 
the cursor. The execution of the current field program stops and control 
returns to the operator. 


NOTES: 


@ To move the cursor backward, use the minus symbol after 
the number i.e. 2=, 


e The programmer has the responsibility to stay within the 
fields of the current format. 


e GTO 1 in the last field of a format causes output to the I/O 


Buffer. 
@ The GTO instruction counts constant fields the same as any other 
field. 
EXAMPLES: 


Display the dollar amount in its own field and advance the cursor to the 
tax rate field. 


Piplo ic AAG rt BIG a aaa att s 


FIELD PROGRAMS 


FIELD OP TABLE TABLE 
LABEL CODE NO. NO. 45 678 9 
ears iif let Ne 
BIGGIN ite sam 
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If the tax rate entered is zero skip the tax amount field. 


FIELD PROGRAMS 


FIELD OP TABLE TABLE 
LABEL NO. NO. 45 678 99@ 1 23 4 


GiRlol IMiviel [it lald Lae BNE +H 

|| | | 1é/TIlo eee 

TIAl<] fciMiey yf iialy Tala ENZENBNE 
MIPly Hai) JEN RI NR)aNR| | 


PTT] léltrlo! alee el 
BR Ar ps 
NE TTY daly led L113 eee 
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NEXT FORMAT/UNCONDITIONAL NFT 


NFT Any defined table can be used. 


Replace the current format on the CRT with the next format from the 
format input device. The field program is terminated. 
NOTES: 
@ The NFT advances the format input device 1 logical record. 
@ Since the NFT instruction terminates the field program and 


replaces the format on the CRT process and output any 
required data before executing the NFT instruction. 


EXAMPLE: 
Enter a blank in the quantity column after all the line items for the invoice 


have been entered. This will cause the trailer format to be automatically 
advanced onto the screen. 


: eae - = 


FIELD PROGRAMS 


FIELD 
| LABEL 


1 


OP TABLE 
CODE NO. 
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Additional Notes 
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NEXT FORMAT/CRT NXF 


NXF CON @ 


Advances the format device, forward or backward, by the number of physical 
records specified in Element 1. The next format is then read onto the CRT, 
replacing the previous format. The field program is terminated. 


NOTES: 


@ The NXF instruction advances physical records from the device 
specified by the format input in the status line. 


e The minus sign is placed after the number to indicate backward 
movement (i.e. 2-). 


e@ If the format input is a C, representing magnetic tape or card reader, 
Element 1 can not be negative. 


@ If Element 1 is zero, the format input is neither advanced nor 
backspaced, before the next format is read onto the CRT. 


@ Since the NXF instruction terminates the field program and 
replaces the format on the CRT, process and output any required 
data, before executing the NXF instruction. 
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EXAMPLES: 


If the operator enters "YES", read a new format onto the CRT. 


FIELD PROGRAMS 


FIELD OP TABLE Bf 
LABEL CODE NO. 


Referring to the diagram below and assuming that the third format, F3, 
is on the CRT, the following is true. 


NXF Format that will be read onto the CRT 
4) F4 

2 F5 

3 Fé 

]- F3 (reread the record) 

4- Fl 

FI F2 F3 F4 F5 Fé 
Read/Write 
Head 


NOTE: 


e A dotted line means that two physical records comprise one 
format. 
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NEXT FORMAT/BUFFER N XT 
NXT CON 


Move the format device, forward or backward, the number of physical 
records specified in Element 1. The next format is then read onto the CRT, 
replacing the previous format. The field program is terminated. 


NOTES: 


@ NXT differs from NXF in that the skipped records are read into 
the I/O Buffer; therefore, the I/O Buffer contains the last record 
skipped when the NXT instruction terminates. 


@ The NXT moves physical records, 256 or fewer characters, not 
logical records. 


@ The format device is specified by the format input in the status 
line. 


@ The minus sign is placed after the number to indicate backward 
movement. i.e. 2-. 


@ If the format input is a C, representing magnetic tape or card 
reader, Element 1 can not be negative. 


@ If Element 1 is zero, the format device is neither advanced nor 
backspaced, before the next format is read onto the CRT. 


@ Since the NXT instruction terminates the field program and replaces 
the format on the CRT, process and output any required data before 
excuting the NXT instruction. 


6-15 
Sep 74 TAL Programming 


EXAMPLE: 


Referring to the cassette tape diagram below and assuming that the 
records shown are under 256 characters in length the following would 
be true if the first two records have been read. 


Data Contained in the 
|/O Buffer after Execution 


NXT Record Read onto CRT of the NXF Instruction 
1 F2 Data 2 
3 F3 Data 3 
l- Fl (Reread the Record) Remains Unchanged 
FS 
@ 
Read/Write 
Head 
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OVERLAY OVL 


Loads the overlay module from the primary input device into memory and 
brings the logical record following it onto the CRT as the next format. The 
cursor appears in the first data field of this format. The field program is 
terminated. 


OVL Any defined table can be used. 
NOTES: 
e In multiple page applications a programmer can divide the program 
into overlay modules to make more memory available for each page 
of format. 


@ Since the OVL instruction terminates the field program and replaces 
the format on the CRT, process and output any required data before 


executing the OVL instruction. 


EXAMPLES: 


The extended memory field control character, W, and the I/O device 
control character, 7, are combined to allow the program to execute 
without operator interaction. No data is output sinee the |/O device 
control character prevents it. 


FIELD PROGRAMS 


FIELD OP 
LABEL CODE 


TABLE 
NO. 
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It is not necessary to have a separate field program to read in the overlay. 
After the data on the CRT has been output OVL can be specified in place 
of a GTO and it will read in the overlay and end the current field pro- 
gram, 


FIELD PROGRAMS 


FIELD 
LABEL 


OP TABLE @ 
CODE NO. 


q 
TH wietrl (21s ie 
1 | holvied Li idid 


The format below is to be used only once before the next overlay is read 
in. To eliminate the procedure of putting the record to the I/O Buffer 
and then writing it out; an alternate procedure may be used. Switch 1 
is set to zero when the format shown below is advanced onto the screen. 
It is changed to one after failing the test and processing continues on 
thru the rest of the format. The record is written out and control returns 
to the [7W] field when [7W] is activated this time, an overlay will be 
read in because Switch 1 is set to 1. 


oe phe 
wk heb 


Cpilobplet lobe MLL L 
Clalmlolulwir] [1 ft | ixlay | ft 


FIELD PROGRAMS 
FIELD 


OP TABLE 
CODE NO. 
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REGISTERS AND SWITCHES REG 
REG NONE 


The REG instruction allocates memory for Registers @ thru 9 and the switch 
byte. 
NOTES: 


@ Never include REG within Field Program. 


@ REG should be circled at the bottom of the TAL Program form 
along with the other OP CODES used and enter with them during 
program generation. 


@ REG requires no table because it is never entered within a field 
program, 
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Additional Notes 
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READ R DX 
RDX CON @ 


Element 1 specifies the input device from which a physical record will be 


read into the I/O Buffer. 


NOTES: 


e Element 1 can be a 1, 2 or C for Cassette 1, Cassette 2 or 
Magnetic Tape, respectively. 


e A physical record from cassette 1 that contains 300 characters and 
store it in memory. 


@ When an EOF is encountered, the field program is terminated 
and an EOF error message is displayed. 


EXAMPLE: 


Read the next logical record from cassette one and store the entire 
record in memory. The record is 3@@ characters in.length. 


FIELD PROGRAMS 


FIELD 
LABEL 


TABLE 
NO. 45 678 9@1 234 56 7 


nnnen See 
tial LalsleNI 3 NU NIQi@N | i 
ER RESERSREEERRELE 
ANSE SANENINENNT 


OP TABLE 
CODE NO. 


e RDX 111 will read the first 256 characters and RDX 113 will read 
the last 44, 
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WRITE WRIT 


WRT CON @ 


Write the contents of the I/O Buffer onto the output device specified in 
Element 1. 


NOTES: 


e Element 1 can be a 1, 2, C or P for Cassette 1, Cassette 2, 
Magnetic Tape or Printer, respectively. 


@ The WRT instruction has no affect upon any data displayed on the 
CRT or the execution of any subsequent steps of the program. 


@ Element 1 may differ from the output device selected in the FORMAT 
output device in the status line. 


@ Caution should be used when Element 1 matches the output device 
selected in the FORMAT output device. The data could be 
outputted twice; once via the WRT instruction and once when the 
format is completed. 


e Data is transferred from Buffer to I/O device until a RS or the end 
of the Buffer is encountered. If encountered anywhere in the Buffer 
an error will occur. 
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EXA 


Write the contents of the I/O Buffer onto cassette 2. 


MPLES: 


FIELD PROGRAMS 


FIELD 
LABEL 


OP TABLE 
CODE NO. 


WIR IT 


NOTE: 


Write the contents of the I/O Buffer onto magnetic tape. 


Sep 74 


Cassette 2 need not be specified as either primary or secondary output 


in the status line to execute the above instruction. 


FIELD PROGRAMS 


FIELD OP TABLE & 
LABEL CODE 
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INSERT INS 
INS CON 


The cassette specified by Element 1 is backspaced one physical record; 
and the contents of the I/O Buffer is written onto it. 


NOTES: 
@ Element 1 can be a 1 or 2, 


@ The record in the 1/O Buffer must be the same length as the 
original record on the tape. 


EXAMPLE : 


Insert the contents of the I/O Buffer onto cassette 2. 


FIELD PROGRAMS 


FIELD 
LABEL 


OP TABLE TABLE 


CODE NO. 6 
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SEARCH SRH 
SRH CON \ CON & 


Search the device specified in Element 1 for the identifier in the 

current data field. Each physical record is read into the I/O Buffer, 

until a match is found. If no match is found, a jump forward or backward 
is taken according to Element 2. 

NOTES: 


e Element 1 can be a 1, 2, or C. 


e The SRH instruction is not position oriented. The complete 
identifier can be present in any part of the physical record. 


e@ Leading and trailing blanks in the identifier are significant. 
e@ The search instruction can only operate on physical records. 


e During the search a record separator temporarily appears on the 
screen after the last character in the identifier. 


@ The search instruction can search on compound identifiers, as in 


Search Mode, 


e@ The jump in Element 2 cannot jump over other field programs; but 
must jump thru them. 


© To jump two instructions back use 2-, 
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EXAMPLES: 


Search the magnetic tape for the record containing "712". 


oe 


FIELD PROGRAMS 


FIELD OP TABLE TABLE 
LABEL CODE NO. NO. 45 6/7 8 
ANP ARGINEY 


Gag im | 
ee 
Ol3'A) ILI Tle. 


e@ The operator must depress the TAB/SKIP key to initiate the search. 


@ The RS shown in the format above is not a permanent part of the 
search identifier; but is temporarily displayed in the field as a 
function of SRH. 


Search cassette 1 for the sh a identifier “JONES :ELM:FORD". 
Oe ee 


Fe 


FIELD PROGRAMS 


FIELD OP TABLE 
LABEL CODE NO. 


NO. 45 67 8 

NAIM 5-H Big Ce Nam 
an ce rane! Lee eee 
PLT | tele ie 1d) ald laid! Inia: 

NOTE: 


TABLE 


@ The compound identifier "JONES:ELM:FORD" must appear in the same 
order on the physical record. 
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REWIND REW 
REW CON 


Element 1 specifies the I/O device to be rewound. 


NOTES: 


@ Element 1 can be a 1, 2, or C for Cassette 1, Cassette 2, or 
Magnetic Tape, respectively. 


@ If the tape device specified in Element 1 is already rewound, the 
execution of a REW instruction will cause an End of Tape, "EOT", 
to occur. 

EXAMPLES: 


Rewind cassette 2. 


FIELD PROGRAMS 


FIELD OP TABLE TABLE 
LABEL CODE NO. NO. 45 6 


ice TIP Me eli) 


Rewind the magnetic tape. 


FIELD PROGRAMS 


FIELD 
LABEL 


OP TABLE 
CODE NO. 


RIE WW 
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BACKSPACE 
BSP CON \ CON, IR @ 


Element 1 is backspaced the number of physical records specified by 


Element 2. 


NOTES: 
e@ Element 1 can be a 1, 2 or C for Cassette 1, Cassette 2 and 
Magnetic Tape, respectively. 
@ The maximum number of physical records you may backspace with one 


instruction is 256, 
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EXAMPLES: 


Backspace cassette 1 two physical records. 


FIELD PROGRAMS 


FIELD OP TABLE 
LABEL CODE NO. 


BIS IPILSIdié 


TABLE 
NO. 45 6/7 8 


AGS ENE} 


e Position of Read/Write head before. 


a 


@ Position of Read/Write head after. 
a 


or] we | as | 


Backspace cassette 2 the number of records contained in the index register. 


FIELD PROGRAMS 


FIELD OP TABLE TABLE 
LABEL CODE NO. NO. 45 678 9 


GT eM 6116) lANItlel 
R IDOGAAI/IAS 


NOTE: 


@ Since the index register contains the value four, the cassette 
will be backspaced four physical records. 


Backspace the magnetic tape four physical records. 


FIELD PROGRAMS 


FIELD 
LABEL 


OP TABLE 
CODE NO. 
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TAL PROGRAMMING TECHNIQUES 


Various programming techniques have been developed through experience 
which enables the programmer to conserve memory, and/or to accomplish 
certain required results not readily apparent to the new programmer. 

Each instruction added to a program requires the loading of subroutines 
which provide for the execution of that particular instruction. As a 
general rule, when the memory requirements of the program are known 

to be approaching the memory limits of the terminal in which the program 
is to be executed, the number of OP codes used should be limited as 
much as possible. OP codes already used in a program can sometimes 

be used to accomplish the same results without having to introduce new 
ones into the program. Following are samples of some of these techniques: 


Eliminating Compare Instruction 


FIELD PROGRAMS 


FIELD 
LABEL 


TABLE 
NO. 45 678 997 1 2 3 


OlAIO! IFNCNREeNo 
PBs ME) | | | 
@icid| Iseiom | | | | 


OP TABLE 
CODE NO. 


OIA! 


DGBIG 


FIELD PROGRAMS 


FIELD 
LABEL 


o 


TABLE 
NO. 45 678 99@ 1 2 3 


AN MEANRAN & 
ARE RRNENGNS 
@icid [siciqm | | | | 
AAG BERR 


OP TABLE 
CODE NO. 


ar 
| | W1Glriol 1d Did 
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Eliminating Duplicate Instruction 


FIELD PROGRAMS 


1 


FIELD OP TABLE TABLE 
LABEL CODE NO. NO. 45 678 9901 234 5 
BigiaAl | pi | | tt tt 


anc Aone See 


FIELD PROGRAMS 
1 


FIELD OP TABLE TABLE 
LABEL CODE NO. NO. 45 678 99@ 1 23 
FIZIE}(Tisic] { iidiatidid! IENIBNITN Hi 
x Lidia al IFT NUS 


1/3) Reese 
GMM idly! [FNIQIBaNI id 
As ae azENEe 


FIELD PROGRAMS 


FIELD 
LABEL 


OP TABLE 
CODE NO. 


FIELD PROGRAMS 


FIELD OP TABLE TABLE 
LABEL CODE NO. NO. 45 678 9@1 234 
LT Veltri fdlh lid idl IeENlaIdN 1 IA 


GIETHI GI ASE A ald! IRINA BNI NG 
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Eliminating the Move Instruction for Numeric Data 


FIELD PROGRAMS 


FIELD 
LABEL 


TABLE 


OP TABLE 


CODE NO. 678 9 


FIELD PROGRAMS 


FIELD 
LABEL 


OP TABLE 
CODE NO. 


Eliminating Shift Instruction 


FIELD PROGRAMS 


1 


FIELD OP TABLE TABLE 
LABEL CODE NO. NO. 45 678 99 
SIHIEL I diGgi BE@idlt | IENUNE 


FIELD PROGRAMS 


FIELD 
LABEL 


1 
NO. 45 678 99@ 1 2 3 
MAM BANE SAN MEES 
O@GREPidial | Navin 

@¢BEEG¢/3) FNiaidli Nid 


OP TABLE 
CODE NO. 


FIELD PROGRAMS 


FIELD 
LABEL 


OP TABLE 
CODE NO. 


RIT |S! 


FIELD PROGRAMS 


FIELD 
LABEL 


OP TABLE 
CODE NO. 


fel trl 
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Replacing Right Justify and Move with Minus over Punch 


FIELD PROGRAMS 


FIELD 
LABEL 


TABLE 
NO. 45 678 9 


@IM/Bl IRIANIE 
NB! 


OP TABLE 
CODE NO. 


FIELD PROGRAMS 
FIELD 


1 


OP TABLE TABLE 


LABEL CODE NO. NO. 45 678 990 1 
TT Gaiemoge) IRIONIENIO 


Editing a Field with a Floating Dollar Sign and Left Fill with Asterisks 


FIELD PROGRAMS 


FIELD OP TABLE 
LABEL CODE NO. 


TABLE 
NO. 45 678 99 1 


F RE EIDITI Id lv 6 EV'b. NST A 
feed PIWIDREDIWIO! [EN | #191919 14 
ame eiriel [dix ld anil it cee 
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Placing a File Separator in the I/O Buffer 


FIELD PROGRAMS 


FIELD 
LABEL 


TABLE 
NO. 


OP TABLE 
CODE NO. 


ped Plot i SMBé'3! ieisNiaNI 


NOTE: 


e@ A File Separator consists of the transparent octal ASCII character 
@34 and a Record Separator. Since it is not possible to generate 
a table which contains a File Separator, we can simulate the 
operation by setting the switch byte to the ASCII byte configura- 
tion for a File Separator (bit sequence 0@@1110@). The closest 
valid character configuration is the character "<" (bit sequence 
0111100). By changing switch 6 to B, we create the File 
Separator. This is put in the I/O Buffer in position 1, followed 
by a Record Separator in position 2. 
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MEMORY REQUIREMENTS 


The number of bytes that a table requires equals the number of characters 
in the table, including the record separator, less the sum of the number of 
elements in the table plus three. | 


Table Bytes required = R - (n + 3) 
R = number of characters in the table. 


n = number of table elements. 


The number of bytes that a field program requires is the number of 
instructions plus one multiplied by four. 


Program Bytes required = 4 (n + 1) 


n = number of instructions. 


The number of bytes required by each OP CODE varies. The table on the 
next page contains the number of bytes required for each OP CODE and 
the subroutines the OP CODE calls. The OP CODE bytes are counted 
only one time, though the OP CODE itself may be used several times in 
one field program or several field programs. Subroutine bytes are counted 
only once also. Subroutine one is called by almost every OP CODE; but 
the 36 bytes need to be counted only once. 


The number of bytes required by each OP CODE varies. The table on the 
next page contains the number of bytes required for each OP CODE and 
the subroutines the OP CODE calls. The OP CODE bytes are counted 
only one time, though the OP CODE itself may be used several times in 
one field program or several field programs. Subroutine bytes are counted 
only once also. Subroutine one is called by almost every OP CODE; but 
the 36 bytes need to be counted only once. 
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OP CODE BYTE REQUIREMENTS 


OP - 
CODE | BYTES | 


ACP 126 | 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 12, 18, 19, 24, 35, 36, 


SUBROUTINES CALLED 


37 | 
ADD g | 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 19, 20, 21, 22, 
| 24-977 

BEL 4 

BSP 72 | 1, 2, 3, 5, 8, 9, 15, 17, 24, 29, 30, 37 

CKO 105 | 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 18, 19, 20, 24 

CK] 102 | 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 18, 19, 20, 24 

CK2 | 105 | 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 18, 19, 20, 24 

CK3 % | 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 18, 19, 20, 24 

CK4 105 | 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 18, 19, 20, 24 

CK5 90 | 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 18, 19, 20, 24 

CKé 99 | 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 12, 18, 19, 20, 24 

CK7 105 | 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 18, 19, 20, 24 

CK8 105 | 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 18, 19, 20, 24 

CK9 119 | 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 18, 19, 20, 24 

CKA 133 | 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 18, 19, 20, 24 

CMP 151 | 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 13, 18, 19, 20, 24, 25, 
26, 33, 34 

CVB 72 | 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 15, 18, 19, 22 

CVD 99 | 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 12, 19, 24, 27 

DIV -| 472 | 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 15, 19, 20, 22, 
24, 27 

DUP 92 | 1, 2, 3, 5, 6, 7, 8, 9, 10, 12, 19, 23, 24 

EDT 38 | 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 19, 20, 24 

ERR 25 | 1, 2, 3, 5, 8, 9, 10, 19, 24 

ETC 32 | 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 13, 14, 18, 19, 20, 24, 
25 | 

EXF 10 | 1, 2, 3, 5, 8, 9, 10, 15, 17, 19, 24 

GET 12 | 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 12, 15, 17, 19, 24, 33, 
34 

GTI 36 | 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 12, 15, 17, 19, 24, 34° 

GTO 40 | 0, 1, 2, 3, 5, 6, 7, 8, 9, 10, 15, 17, 19, 24 

INS 12 | 1, 2, 3, 8, 9, 17, 24, 29, 30, 37 

IXR 34 | 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 12, 15, 17, 19, 24, 34 

JMP 6 | 1, 2, 3, 5, 8, 9, 10, 18, 19, 24 

LMA 32 | 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 12, 15, 17, 19, 24, 34 

LOD | 10] 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 12, 15, 17, 19, 24, 32, 

| 34 

MOP 87 | 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 19, 20, 24 

MPY 247 | 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 19, 20, 22, 24, 
27 

MVE 61 | 1, 2, 3, 4, 5, 6, 7, 8, 9, 


10, 12, 19, 24 
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OP CODE BYTE REQUIREMENTS 


OP 
CODE | BYTES SUBROUTINES CALLED 


MVM so | 1, 2, 9, 10, 12, 15, 17, 19, 24, 34 

NFT 22 | 1, 37 

NXF 106 | 0, 1, 9, 10, 15, 17, 19, 24, 28, 
29, 

NXT 106 1, 9, 10, 15, 17, 19, 24, 28, 
29, 

OVL 153 1, 

PTI 127 2, 10, 12, 15, 17, 19, 24, 34 

PUT | 41 2, 10, 12, 15, 17, 19, 33, 34 

RDX 10 2 29, 37 

REG* 1 

REW 40 2. 3: 17, 24, 29, 30, 37 

RNG 50 x 3 7, 8, 9, 10, 13, 17, 18, 19, 20, 24, 
5, 2 

RTJ 61 | 1, 2, 3, 4 7, 8, 9, 10, 17, 18, 24 

SCN so | 1, 2, 3, 5 10, 18, 19, 24 

SHF 90 | 1, 2, 3, 4, 7, 8, 9, 10, 12, 19, 20 

SIR 13 | 1, 2, 3, 5, 15, 19, 24 

SMA 57 |. 1,204.8, 4 7, 8, 9, 10, 12, 15, 17, 19, 24, 35 

SRH {22 | Tec 9, SS: 8,9, 10, 17, 18, 19, 24, 28, 29, 37 

SSW 39 | 2, 8, 9, 16 

sTR | 141] 1, 2, 3, 4, 9, 10, 12, 15, 17, 19, 24, 33, 
35 

SUB 10 | 1, 2, 3, 9, 10, 11, 12, 19, 20, 21, 22, 
4, 26 

TCP «=| 33 es 9, 10, 19, 20, 24 

TLU 52 2, 3, 9, 10, 12, 13, 14, 18, 19, 20, 
3, 24 

TSC 87 | 1, 2, 3, 7, 8, 9, 10, 13, 18, 19, 20, 24, 25 

Tw | 43 2, 3 10, 16, 18, 19 

VFY | 614 08 6, 7, 8, 9, 10, 12, 18, 19, 24 

WRT 10 2,3 17, 24, 29, 31, 37 


* REG must be specified when using switches or registers. 
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SUBROUTINE BYTE REQUIREMENTS 


SUBROUTINE | | 
NUMBER BYTES 
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INTRODUCTION 


The Software Library contains several peripheral drivers for magnetic tapes, 
punch cards and printers. These drivers are included in both library cassettes 
(TAL and COMM); and they may be combined with either TAL programs or 
package programs. The Generator must be used to link the drivers to other 
programs. Detailed operating instructions are provided in the program 
generation section of this manual. A description of each driver and a utility 
program follows. 


PUNCH CARDS 
Card Reader *CR 


This hardware reads 80 column cards at a rate of 250 cards per minute. To 
use the card reader a C is selected as input in the job selection sequence. 
Each card constitutes an 80 character record with a record separator appended. 
Upon sensing an empty hopper in program mode a file separator is constructed 
in place of the last card read. Therefore, a blank card should be placed at 
the end of the card file. 


In format and batch modes a "CRD" message is displayed when the hopper 
empty condition is sensed, the last card read is not output, and no file 
separator record is constructed. 


In batch mode the settings of the PROG CTL and MEM CTL switches produce 


the following results: 


Program Memory 
Control Control 


File separator constructed on Three cards are blocked 
"hopper empty" condition. into one 240 character 


record, 


"CRD" message is displayed One card is read into one 
"hopper empty" condition. 80 character record. 
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In all modes the AUTO OPRT switch controls the termination of the card 
read operation. 


ON = Two file separators are required to terminate operation (2 or 6 blank 
cards), 


OFF - One file separator is required to terminate operation (1 or 3 blank 
cards). | 


Card | Punch #CP 


This hardware punches 80 column cards at a rate of 25 character per second. 
A card that contains a record with less than 80 characters is released anytime 
a record separator is output to the card punch. The card will not be released 
if the record separator is in column one such as an 80 character record. This 
is to avoid releasing blank cards with no punch in them. A card is released 
after 80 characters are output even if not followed by a record separator as 

in the case of larger than 80 character records. 


PRINTER DRIVERS 


The following drivers provide control for Models 3480, 3481, 3482, 3484, 
3485 and 3486 printers. To use a software driver, Option Zero must be 
activated by the Sycor customer engineer. This is a permanent change and 
the hardware driver is no longer accessible when Option Zero is activated. 
These drivers can be used with a package program under program control; 
with TAL instructions under format mode; or alone under batch mode. 


Use a P when selecting the printer as output during the job selection sequence. 


The software drivers use the same vertical control characters recognized by the 
ROM driver plus six additional ones for *CT, *CO and *#PT. The table on 
the following page lists these characters and their function. 
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PRINTER VERTICAL CONTROL CHARACTERS 


Vertical 


Control 
Characters 


Skips 
Skips 
Skips 
Skips 
Skips 
Skips 
Skips 
Skips 
Skips 


Skips 


Skips 


Skips 


Skips 


Function 


Tab 
Tab 
Tab 
Tab 
Tab 
Tab 
Tab 
Tab 
Tab 
Tab 
Tab 


Tab 


Channel 


Channel 


Channel 


Channel 


Channel 


Channel 


Channel 


Channel 


Channel 


Channel 


Channel 


Channel 


K 


L 


to TOP OF FORM. Line count is 


reset to value assigned to Channel A 


in the vertical format record. 


Skips to Channel B 
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All the drivers provide automatic page restore. This takes place when 
Channel 6 overflows. After the line defined as Channel L is printed, the 
paper is slewed to the top of form as defined in the vertical format tape. 


A vertical format tape (VFT) must be installed on the printer that corresponds 
to the length of the form. Any standard punch tape will work. The length 
of the VFT is proportional to the printed form used. Each sprocket hole 
represents one line on the form (10 sprocket holes to the inch). 


All printers use an eight channel (one inch) VFT except for Model 3480 
which requires none. A five channel tape may be used instead of eight on 


Models 3484 and 3485. Following is a chart of the printer drivers and 
their VFT requirements. 


Driver 
Name 


Channels 
to be defined 
in Vertical 


Tab Record 


Vertical Format Tape 


Channe 
of First 
Line Punch 


Printer 


Model No. 


Minimum 


3481, 82 
3484, 85 


12 6 7 
8 ] thru 5 


Same as *CT with the exception that the zero is not 
slashed when printed. 


* The 3484 and 3485 printers also require a channel 3 punch in every frame. 
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The diagram below shows a standard 11 inch continuous invoice form and the 
VFT required for a Model 3481 or 3482 printer. After the VFT has been 
installed depression of the TOP OF FORM key causes the VFT to be positioned 
at the channel A punch. The form is then manually lined up to the first print 


line, which is the "SOLD TO" in this case. 


After "SOLD TO" has been keyed in, an ESC B should be specified in the 
format. This will cause the paper to move to line 14 in the body of the 
invoice. Any time an FF is specified in the format on the CRT the paper will 
move to the first print line of the next form. If, however, printing does 
occur on the 60th line, the Auto Page Restore will be activated and cause an 
FF to occur. The paper will move to the first print line on the next form, 
providing Channel L in the vertical tab record is set to 60. 


Channel 8 7654 321 
LINE 1 
6 | SOLDTO: Sa a ty ae ee ey Se _ __ LOP_OFEORML _. 
is QUANTITY DESCRIPTION PRICE AMOUNT 11 inches 
6.6 


inches 


INVOICE 


60 


66 


Models 3481, 3482, 3484 and 3485 Serial Printers  #CT 


A carriage return character will be automatically placed at the end of the 
132 character print record unless a carriage return is already in position 


132 or 133, 
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Model 3480 Serial Printer *ST 

A carriage return character will be automatically placed at the end of a 132 
character print record unless the data contains carriage return codes within 
the 133 characters. 

Model 3486 Line Printer  #PT 


A carriage return character will be automatically placed at the end of a 132 


character print record unless a carriage return is already in position 132 or 133. 


MAGNETIC TAPE 


The Magnetic Tape drivers available on the 340 use half-inch magnetic tape 
encoded at either 556 or 800 bits per inch. The 340 input/output operations 
are overlapped; therefore, a magnetic tape may not be used as both input 
and output in the same job selection. A "C" is specified for either input or 
output in the job selection sequence. To manually control the magnetic tape 
(writing a tape mark, rewinding, etc.) refer to the 340 Operators Manual. 
The table below lists the available drivers. 


Driver Computer No. of | 
Name Manufacturer | Tracks Code Parity Notes 


BCD 


EBCDIC 
ASCII 


GE BCD 


BCD 


Honeywell 


NCR 


BCD 


IBM EBCDIC 1600 BPI 


BCD 


Honeywell 


IBM EBCDIC No FS written 
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MERGE AND PRINT MAP 


The merge and print program takes data from two separate input sources, 
merges the data from both sources according to a fill character and outputs 
the final result to one device. The terminal brings the fixed data on the 
CRT. The variable data is read into the buffer. The presence of a fill 
character brings the data from the buffer to overlay the fill characters. The 
results are released to the output device. 


The fixed data input source contains the constant data, such as headings and 
specifies by a fill character an area to be filled with variable data. When 
a file separator is read from the fixed input device it rewinds this device. 
The fixed data tape also determines the printed format by the presence of 
printer control characters (HT, CR, ESC and A-F). The fixed data tape 

can contain a special fill character, form feed (FF), to insure the merging 
remains synchronous. 


The variable data input source must contain as many data characters as the 
number of fill characters on the fixed data source. However, to avoid 
using blanks to specify no data for a particular field or to fill the remainder 
of a filed, a single HT character may be used. The presence of a HT 
character in the variable data will fill one entire field or the remainder of 
one field with blanks. If the special fill character FF is detected on the 
fixed data then the next character from the variable data source must be a 


FF. 


The following is an example of fixed and variable sources and the resulting 
print out. 


FIXED DATA: 
= BALL POINT PENS $ .e@ QTY @e@ 
: RULED PADS $.@@ QTY e@@ 
: STAPLES A-84 $.@@ QTY @0@ & 
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VARIABLE DATA: 


F HH 
-2504475123_- s 


MERGED RESULTS: 


BALL POINT PENS $25 
RULED PADS $.75 
STAPLES A-84 § 


QTY O44 
QTY 123 


QTY 


The presence of two HT characters cause the last price and quantity fields 
to be blank. If the FF did not correspond the program will issue an error 


(SEQ). 


The job selection for the merge and print program has the following options: 


PROG INA, OUT B,C 
A: fixed data input device 
B: variable data input device 
C: output device 


D: fill character 


Sep 74 


1 or 2 

1,2, or C 

1,2,C,. ior:.P 

Any keyboard character 
(Use a visible keyboard 
character not present 


elsewhere in the fixed 
data). 
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The following package programs and peripheral drivers are available in the 


Sycor Software Library: 


Program Available on Locations Memory Required Transfer 
Name Terminal* (Octal) Decimal Bytes Location** 


* 


340B 
340B 
340 

340 

340 

340 
340A 1/B 
340A 1/B 
340A 1/B 
340A 1/B 
340A 1/B 
340A 1/B 
340A 1/B 
340A 1/B 
340A1/B 
340 

340 
340A 1/B 
340B 
340B 
340A 1/B 
340A 
340 
340B 
340 
340B 
340 
340B 
340B 
340A 1/B 
340B 
340 

340 
340B 
340 


Relocatable 
Relocatable 
4:040-5;374 
Relocatable 
Relocatable 
Relocatable 
10;000-17; 150 
10;000-17;233 
10;000-17;220 
10;000-17; 150 
10;000-17;150 
10;000-17;236 
10;000-17;300 
10;000-17;150 
10;000-17;300 
4:376-5;332 
Relocatable 
Relocatable 
11;140-17;377 
31; 140-37;377 
Relocatable 
21;000-23;777 
6:000-6;341 
Relocatable 
7;000-7;377 
13;060-17;377 
Relocatable 
Relocatable 
Relocatable 
Relocatable 
Relocatable 
Relocatable 
Relocatable 
Relocatable 
Relocatable 


340 Indicates that the program is available on all 340 models. 


#* 


Transfer Location: MC-Memory Control, MS-Memory Select, P-Printer, 


PM-Program Mode, RI-RAM Input, RO-RAM Output. 
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Additional Notes 
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PROGRAM 
GENERATION 


TAL PROGRAM GENERATION 


The Sycor Customer uses the Program Generator in a Model 340 terminal 
equipped with a minimum of 3K of extended memory to generate special 
purpose application programs. The program routines and Program 

Generator constitute the Software Library. The library is stored on 

two cassettes (TAL Library and COMM Library). Both cassettes are furnished 
when the Library is ordered; but either cassette can stand alone. Figure 
contains a list of the programs routines on each cassette. During generation 
application programs are recorded on a cassette tape to be loaded by an 
operator and used during formatted data collection. Below is shown how the 
generator acts on a keyboard entered name, the Sycor library, tables and 
field programs to generate an application program on cassette tape. 


Keyboard entry — Name record 
of name 


Cassette 1 or 2 of G Selected Set of 
Sycor Library E Operations and 
(Operations and Subroutines) N Subroutines 

E 
Tables from R Tables 
Source Tape A 

T 
Field O Linkages between 
Programs R tables, operations and 
from Source format data fields. 
Tape 
"E" from End record 
keyboard 
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Program generation involves a series of well defined steps: 
1. Preparation 
2. Set Up 
3. Required Operations 
4, Tables 
5. Field Programs 


6. End 
7. Load and Test 


The steps are described in the subsections below. 


Preparation 


Figure 2 is a sample TAL Program which can be used as a guide during 
program preparation and generation. The program name has been filled out 
and the OP CODES have been circled. Since registers one thru four are 
used in the program REG has also been circled in the OP CODE section at 
the bottom of the TAL form. 


The tables and field programs should be recorded ahead of time on a source 
tape and advanced onto the CRT during program generation, The source tape 
should be organized as shown in Figure 1 . A record separator is required 
at the end of each table and field program. A record separator is also 
used, by itself, to separate tables and field program groups. The source 
tape is prepared by typing the tables and field tables on the CRT and 
manually writing them out one by one in the order shown in Figure : 


ONE CHARACTER 
RECORD (RS ONLY) 


TABLE | TABLE a TABLE a 


FIELD FIELD | 
PROGRAM a PROGRAM ces 


DECLARATIVE PROGRAM AND 


FIELD | FIELD ie ate 
PROGRAM PROGRAM 


ALL TABLES ALL FIELD PROGRAMS ALL FIELD PROGRAMS 
ONE BY ONE USING | OR J AS USING K ORL AS 
FIELD CONTROL FIELD CONTROL 


Figure 1 Source Tape Organization 
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MODEL 340 Appletion IME REPORT gree! of 2 


TAL PROGRAM FORM cee B/GI7TZ gy NKS® 


[owner Lol pels] ela] 2] +] [revs [no] Ryjaznajnajas| as }nr jaalae) — [Acnumunron|sA/TA 
ete ee Oe) eee 
TABLES 


ger] Ber CENEN BENE RA Pee eT ooo Too 

Bol wort ELLE Meier htt ees 
BI eS Pe Me Hensal sceanegGuaneansaeeancul0 ae 00 n0000S0858Sce0008 

Peer 

Baa Bae TOM Tt tt Pde a 
Fie Pee ENN NSE a 
Peeiilitititith tt ttt Shee SERRE YORREES 
ge Bea eNet Ne met tt ae 
Ben] ee 

SGEGeees eaaes 

pei) Sei CEN=NENSM DTT TOTO Eo 
Bt) TE EEE CE HET 
Pahl gal ENE CCC 
Bats) PES EE EE EEE 
ae SB A SURES GURNRaSAIRGREenABSaaeCuaEaaas 
el ee ee Eee ee 


2-1] GRSRREERERSSRERERERRS Baas 
SERS CRRA RRRRE SSR ARS ELMER ESEE SABI eH SeSeasee 
e SESE TERR eee Reseeeseeekee ESELSRERES 


TIME REPORT go, 2 o 2 


Appiiaation 


tv S/6/72 gy NK 


FIELO PROGRAMS TABLES 


Fl€Lo oe TABLE 
LABEL cooe wo Bf ORF SG Ga 8 Ss IBS MGS og, Ve Sf FP RG) Pe Bw 8 ew 


oo BEI NE _ RESASRRAGSCRGBORE FREER LR REARS LCS TECERTRAeCEaRESORE Szag 
fa poor eco ST re 
aa) cas) ousweene sees SRS Reese eeae 


*the REG op code must be specified if the Registers or Switehes are used 


Figure 2. TAL Program Form 
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SOFTWARE LIBRARY 
PROGRAM ROUTINES 


Sep 74 


Cassette | Cassette 2 Common to 
TAL Communications Both cassettes 

ACP CRC LMA RNG B5K # AP 
ADD CVB LOD RTJ B7K #AR 
BEL CVD MAP SCN CCS #CO 
BSP DIV. MOP SHF CRI HCP 
CK@ DUP MPY _ SIR CRC #CR 
CKA EBC MVE SMA DTP #CT 
~CKI EDT MVM. SRH EBC it M7 
CK2 ERR  NFT SSW ITS # M9 
CK3 ETC NXF_ STR MRT #MA 
CK4. EXF NXT SUB MSA # MG 
CK5 GET OVL_ TCP RJE # MH 
CK6 GTI PTI TLU SEC #MN 
CK7 GTO PUT TSC TCM # MAS 
CK8 INS  RDX TSW TCS # MT 
CK9 IXR REG VFY TID # MX 
CMP JMP REW WRT UBP # PT 
#ST 

ANS 
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The steps in preparing a source tape are: 


Is 


2. 
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Load a blank tape on cassette one. 

Turn program control off. 

Depress job select, F, space four times and enter. 
Type a table and a record separator (RS) on the CRT. 
Example: 

G15 R4\ F @ 

Write the table on tape 1 (tape 1, write). 


Repeat step 4 and 5 until all of the tables have been recorded 
on the source tape (record each table only once). 


Type a record separator (RS) in position one on the first line 


of the CRT. 


Write the record separator on tape 1 (tape 1, write). This 
single record separator marks the end of the tables. 


Organize the field programs into up to four groups according to the 
field control characters used in the format. | and J field programs 
will be one group, K and L another group, W and X another group 
and Y and Z another group. 


Do steps 11 through 15 below for each of the letter pair groups you 
have used. 


Type a field program and a record separator (RS) on the CRT. The 
field program should be typed from left to right, top to bottom, 
leaving at least one space after the three letter label and between 
OP CODES and table numbers. The record separator is always the 
last character in a field program. 
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Example: 
EMP RNG £01 GTO 902 ERR 203 ™ 
12. Write the field program on tape 1 (tape 1, write). 


13. Repeat steps 11 and 12 until all of the field programs in the group 
have been recorded on tape 1. 


14. Type a record separator (RS) in position one on the first line of the 


CRT. 


15. Write the record separator on tape | (tape 1, write). This single 
record separator marks the end of the field programs for a letter 
pair. 


16. Repeat steps 11 through 15 for each of the letter pairs you have 
used, 


17. Optional: Write a file separator on tape 1 (tape 1, .shift FS). 


18. Rewind and remove tape 1 (tape 1, rewind) and mark it "Source 
Tape". This tape will be used as input during program generation. 


When a source tape has been prepared, the systems analyst is ready to set up 
the generator and generate the actual application program. If errors occur 
during program generation, refer to the error recovery procedures at the 

end of this section. 


Set Up 


The set up for program generation consists of copying the Loader on the 
output cassette tape (so that it will be convenient for the operator to use) 
and using the Loader to load the Generator. The systems analyst then selects 
program mode and types a three character application program name. (This 
is the name the operator will use later to load the program). The systems 
analyst then depresses enter and three "pointers" are displayed in the status 
line for reference during program generation. 


BUF XX XXX SYM YY YYY MEM ZZ ZZZ 


Each pointer consists of two octal numbers that identify a location in memory 
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by page (04 through 17) and byte (000 through 377). BUF and SYM refer 

to locations in the terminal being used to generate the program tape. 

Figure 3 shows how extended memory is utilized during program generation. 
The generator is stored in pages 03 through 10 (shaded area). The buffer 
(BUF) starts at the "top" of the remaining memory in page 10 and the symbol 
table (SYM) starts at the "bottom" of memory in page 17. The systems 
analyst must check to be sure that BUF and SYM do not overlap during 
program generation. MEM (Figure 3 ) refers to the amount of memory needed 
in the terminal that will use the application program. 


—, 


CRT 


Wt 


WY 
Wn 
YW 
WU 


16 
ne _ 3K OPTION _f 
20 10-17 
26 
o7 ‘ ft 
5K OPTION 
30 : 20-27 
je 


33 
34 
35 
of 7K OPTION 
30-37 
PROGRAM GENERATION PROGRAM EXECUTION 
Figure 3 
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The steps for setting up program generation are: 


I. 


Put the appropriate Sycor library cassette (TAL or COMM) on tape 
1 and a blank cassette on tape 2. 


Turn AUTO OPRT and MEM CTL off, 

Depress JOB SELECT, F, SPACE, SPACE, SPACE, and ENTER. 
Advance tape 1 (TAPE 1, ADV RCD). 

Write the loader on tape 2 (TAPE 2, WRITE). 

Load the loader (Depress SHIFT and LOAD simultaneously). 
Depress JOB SELECT, P, 1, SPACE, SPACE, and ENTER. 


Type GEN (the three character name for the generator) and depress 
ENTER. 


The loader will search for the program name GEN. 
When GEN is found it will be loaded by the loader. 
Loading is complete. 

Depress JOB SELECT, P, 1, 2, SPACE, and ENTER. 


The status line will display: 


PROG INI OUT2, BUF XX XXX SYM YY YYY MEM ZZ ZZZ 


14, 


“15, 


16. 


Type the three character TAL program name (SAL for instance). 


Depress ENTER, the name will be written out to the program tape 
as a name record, 


The CRT now displays a list of the OP CODES available in the 
Sycor Software Library. 


When set up has been completed the systems analyst is ready to select the 
required operations. 
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Required Operations 


The status line will display "0" and a list of the names of all the operations 
in the library will be displayed on the CRT. Type in the names of the 
operations required, leaving one space between each. When all of the 
required operations are on the CRT put a record separator and depress the 
enter key. At this point the library tape is searched and as the operations 
are found they are relocated (addresses changed on CRT) and copied on 
cassette 2. A list of required subroutines is also being created by the 
program generator. When all the operation names have been erased from the 
CRT by the generator, the required subroutines will be loaded. When an 
EOF appears in the status line, the library tape may be rewound, removed 
and replaced by the source tape containing the tables and field programs. 


The actual steps in selecting required operations are: 

1. Type in the required operations, with one space (refer to the TAL 
Program Form). Don't forget that REG is required if the registers 
or switches are being used! 

2. When only the names of the operations you need are left on the 
CRT, put a record separator following the instructions and depress 


enter. 


3. As the operations are copied on cassette 2, their names will be 


erased from the CRT. 


4, When all the names have been erased and an EOF appears in the 
status line, depress error reset. 


5. Rewind and remove tape 1 (tape 1, rewind). 

6. Leave tape 2 in place to collect further program output. 

7, Depress enter to end the operation phase of program generation. 
8. The cursor will be in the status line. 

9. Make a note of the MEM address. 


Continue with the next phase of program generation. 
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Tables 


The systems analyst types T (for tables) in the status line. The tables can be 
entered automatically or manually, depending if PROG CTL is on or off, 


To Enter The Tables. 


1. Load the program source tape containing the tables and field 
programs on tape 1. (Refer to Figure for source tape format). 


2. Type T for tables. 


3. If PROG CTL is on, go to step 4. If PROG CTL is off, go to 
step 5. * 


4. Depress ENTER. The tables will be converted to object form and 
written out on tape 2, Go to step 8, 


5. Advance a table from tape 1 (TAPE 1, ADV RCD). 


6. Depress ENTER. The table will be converted to object form and 
written out to tape 2, 


7, Repeat steps 5 and 6 until all of the tables and a single record 
separator have been entered. 


8. The cursor will be in the status line. 
9. Make a note of the MEM address. 
Continue with the next phase of program generation. 


* f Any editing must be done to the tables turn PROG CTL off. 
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Field Programs 


The eight extended memory field control letters are matched to form four 
pairs. 


l and J 
K and L 
W and X 
Y and Z 
The field programs are similarly arranged into four groups and recorded on the 


source tape. 


Each group of field programs is started by typing one of the field control 
letters for the froup in the status line (W, for instance, for W and X). 
The field programs for the group may be entered automatically or manually 
depending if PROG CTL is on or off. The systems analyst may then start 
another field program group, by typing another field control letter in the 
status line. 


The steps for entering the field programs are: 
1]. Type | or J, K or L, W or X, Y or Z in the status line. 


2. If PROG CTL is on, go to step 3. If PROG CTL is off go to 
step 4, 


3. Depress ENTER. The field programs will be converted to object 
form and written on tape 2. Go to step 7, 


4. Advance the first field program from the source tape. 


5. Depress ENTER. The field program will be cleared from the CRT. 
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6. Repeat steps 4 and 5 until all of the field programs for the 
letter pair and a single record separator have been entered. 


7. Start over with step 1 for another letter pair, until all field 
program groups have been entered. 


8. The cursor will be in the status line. 

9. Make a note of the MEM address. 

Continue with the next page of segieni generation. 
End 


After the groups of field programs have been entered, note should be made 
of the MEM (memory) address. This address gives an indication of the 
amount of extended memory required for the terminal that will use the 
application program. If MEM is less than or equal to 10,000, the program 
can be used in a terminal equipped with 1K of extended memory. MEM 
must be less than or equal to 20,000 for use in a terminal equipped with 

3K of extended memory. If the MEM address exceeds the available memory, 
consult Appendix D for hints on how to reduce the size of the program. 


The steps for ending the program are: 
1. Make a note of the address in the status line after MEM. 
2. Type E for end. 
3. Rewind and remove tape 1, the source tape. 


4. Rewind tape 2, the program tape and leave it in place for 
program loading and testing. 


Load and Test 


The systems analyst must load the application program and test it. The 

first record on the program tape is the loader which is loaded manually with 
the shift/load key. The systems analyst then goes into program mode, types 
the three character program name (SAL for instance) and depress enter. The 


1-12 
Sep 74 Program Generation 


program tape is then automatically searched and the program is loaded. 
When the cassette stops advancing the system analyst rewinds and removes 
the application program cassette and loads the format and a blank cassette. 
The systems analyst should load and test each program and format to be 
sure they are working properly. 


The steps for loading and testing an application program are: 


2. 


3. 


12: 
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The program tape should be on tape 2. 


Advance the loader onto the CRT from the program tape (tape 2, 
adv red). 


Depress shift/load to load the loader. 
Depress job select, P, 2, space twice and enter. 


Type the three character name you gave the program (SAL for 
instance) and depress enter. 


The loader will search for the program name. 
When the program is found it will be loaded by the loader. 


When loading is complete, rewind and remove tape 2, the 
application program tape. 


Load the format tape on tape 1. 

Load a blank tape on tape 2. 

Depress job select, turn program control and auto operation on, 
Depress F, 1, space, 2, space (or another suitable job selection) 


and enter. 


Test each data field. 
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PROGRAM GENERATOR ERROR RECOVERY 


The error recovery instructions in this section refer to errors that may occur 
during program generation or program testing. For general error recovery 
instructions consult section three of the Model 340 Operator's Manual. 


FMT Format error, field program phase of program generation. 


SITUATION ACTION 


The OP CODE is misspelled or Depress ERROR RESET, correct 
is missing. the field program and depress 
enter. 


The OP CODE is correct but the 
Operation was not included during 
the operation phase of program 

generation, 


Depress JOB SELECT. Program 
generation will have to be 
started over to include the 
missing operation. 


Typing l, uF K, L, W, xX, Y or 


Z in the status line 


Depress ERROR RESET. The 
field letter pair you are using 
has already been used once. 
Enter the field programs under 
a different letter pair (and 
change the format accordingly) 
or depress JOB SELECT and 
start program generation over 
again. 


LBL The field program label has already been used in the current field 
program group. | 


SITUATION ACTION 


The label is incorrect. Depress ERROR RESET, correct 


the label and depress enter. 
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SITUATIONS ACTION 


The label is correct. 


The label error was intentionally 


created to correct a previously 
entered field program. 


Change the label or use this 
field program in a different 
field program group. 


Depress ERROR RESET and ENTER 
(no intervening key depression). 
The field program on the CRT 
will replace the field program 
previously entered with the same 
label. When substitution occurs, 
all field programs following the 
replaced field program are 
destroyed and must be re- 
entered. 


MOD The character you have typed is inappropriate at this point in 
program generation. Depress ERROR RESET and read the generator 


instructions in carefully. 


PGM Program error. 


SITUATION ACTION 


During program testing. 


Operation phase just started. 
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The current field program 
contains a table that does not 
meet the requirements of the 
operation. The program will 
have to be re-generated. 


The library tape is out of 
sequence. Program generation 
must be restarted. Depress 
JOB SELECT or ERROR RESET. 
Rewind both cassettes and 
reload the generator. 
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SITUATION: ACTION _ 


Program generation must be 
restarted and one of the "over- 
lapping" operators must be 
omitted. Depress JOB SELECT 
or ERROR RESET. Rewind both 
cassettes and reload the 
generator. 


Two operations have been 
specified that require the 
same memory locations. 


Revise the application program 
or change the job selection to 
use a cassette tape as the 

format input. 


C as format input and a 
negative constant in a 
next format instruction. 


Program generation must be 
restarted. Depress JOB SELECT 
or ERROR RESET. Rewind both 
cassettes and reload the 

generator. 


The same operation has been 
specified twice. 


Program generation must be 
started over to include GTO. 
Depress ERROR RESET or JOB 
SELECT. Rewind both 
cassettes and reload the 
generator. 


During field program entry 
(l, J, K, L, W, X, Y or Z 
just typed in the status 


Break the field programs into 
smaller groups and regenerate 
the program. 


During field program entry (a 
field program just entered and 


BUF > 20 000) 


The terminal does not have 
enough memory to generate 
the program. 


During table or field program 


entry (SYM < 20 040) 


RD Read error during the operation phase of program generation. 
Restart program generation using @ fresh library tape. 
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TAB 


SITUATION 


During the table 
phase. 


During field pro- 
gram entry. The 
cursor indicates 
the table number 
that is causing 
the error. 


TP1 or 


Table error during program generation. 


PROBABLE CAUSE 


Two tables with the 
same number or a 
table number starting 
with an alpha charact- 
er. 


The field program calls 
for a table that has 
not been entered. 


Table number incorrect: 


Table omitted: © 


Depress ERROR RESET 


Correct the table 
number. 


Depress ENTER. 


Depress ERROR RESET, 
correct the table 
number and depress 
enter. 


Depress JOB SELECT. 
The program will 
have to be regener- 
ated to include the 
missing table. 


There may be a hardware error on one of the cassette drives. 


If this happens at the beginning of a tape remove the cassette 


and check the protect tabs. 
protected cassette. 


You may be trying to write on a 
Replace the cassette, making sure it is 


firmly seated and the door is properly closed. 
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SITUATION 


ACTION | 


Depress ERROR RESET twice, 
correct the tape problem and 


depress ENTER. 


Operation phase of program 
generation. 


Input tape: Depress ERROR 
RESET twice, correct the tape 
problem and (if necessary) 
reposition the input tape 
before continuing. 


Table phase or field program 
phase of program generation. 


Output tape: Depress ERROR 
RESET twice, correct the tape 
problem and depress ENTER. 
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PROGRAM GENERATION WITH OVERLAYS 


The program using overlays is divided into two modules, the resident and the 
overlays. The resident module contains all of the OP CODES (including 
OVL) that are used in the entire program, and any tables and field programs 
that are used in more than one overlay module. The resident module resides 
in memory for the duration of the program. After the resident module is 
loaded into memory, overlay module *1 is automatically loaded into memory. 
The memory used by the resident module is the base from which each of the 
overlay modules will start. 


The overlay instruction can use any table previously defined in the field 
program. Each overlay module contains only the tables and field programs 
necessary for the subsequent format page(s). The overlay module is loaded 
into memory and stays there, until the next overlay is called for by the 
program. Asa result, the total memory for an application is defined by the 
resident module plus the largest overlay module, since only one overlay is 
present in memory at any one time. 


Because of these features, the source tape has a different structure. The 
preparation is the same as described under Preparation. Refer to 
Figure 2 for the source tape structure. 


The steps for setting up program generation are: 


1. Load the Sycor TAL Library cassette on tape-I and a blank cassette 
on tape 2, making sure both are rewound. 


2. Turn AUTO OPRT and MEM CTL off. 


3. Depress JOB SELECT, F, SPACE, SPACE, SPACE, SPACE and 
ENTER. 


4, Advance tape 1 (TAPE 1, ADV RCD). 

5. Write the loader on tape 2 (TAPE 2, WRITE). 

6. Load the loader (Depress SHIFT and LOAD simultaneously). 
7. Depress JOB SELECT, P, 1, SPACE, SPACE, and ENTER. 


8. Type GEN (the three character name for the generator) and depress 
ENTER. 
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The loader will search for the program name GEN. 
When GEN is found it will be loaded by the loader. 
Loading is complete. 


Depress JOB SELECT, P, 1, 2, SPACE and ENTER. 


The status line will display: 


PROG INI OUT2, BUF XX XXX SYM YY YYY MEM ZZ ZZZ 


19, 


20. 


21. 
22, 
23. 
24, 


25. 
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Type the three character TAL program name (INV for instance). 


Depress ENTER, the name will be written out to the program tape 


as a name record. 


The CRT now displays a list of the program routines available in 
the Sycor Software Library. 


Type in all of the required operations on the CRT, followed by a 
record separator (refer to the TAL Program FORM). Don't forget 
REG (if the registers or switches are being used). 


Depress ENTER to start the generation of the program 
routines on to the object cassette. 


As the operations are copied on cassette 2, their names will be 
erased from the CRT. 


When all the names have been erased and an EOF appears in the 


status line, depress ERROR RESET. 

Rewindvand remove tape 1 (TAPE 1, REW). 

Leave tape 2 in place to collect further program output. 

Depress ENTER to end the operation phase of program generation. 
The cursor will be in the status line. 


Make a note of the MEM address. 
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NOTE: The following steps are included, if there are tables and field 


26. 


27. 


28. 


27. 


30. 
31. 


32. 


33. 


34. 
35. 
36. 


37. 


38. 
39, 
40, 
Al, 


42. 
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programs in the resident module; otherwise, skip to step 45, 


Load the program source tape containing the tables and field 
programs on tape 1. (Refer to figure 4 for source tape format). 


Type T for tables. 


To automatically enter the tables, go to step 29. To manually enter 
the tables, go to step 30. 


Turn PROG CTL on and depress ENTER. The tables will be converted 
to object form and written on Tape 2. Go to step 34. 


Turn PROG CTL off, 

Advance a table from tape 1 (TAPE 1, ADV RCD). 

Depress ENTER. The table will not be converted to object form and 
written out to tape 2, until a block is filled. The block size varies 


depending upon memory allocation. 


Repeat steps 31 and 32, until all of the tables and a single record 
separator have been entered. 


The cursor will be in the status line. 
Make a note of the MEM address. 
Type |, or J, K or L, W or X or Y or Z in the status line. 


To automatically enter the group, go to step 38. To manually enter 
the group, go to step 39, 


Turn PROG CTL on and depress ENTER. Go to step 43. 

Turn PROG CTL off. | 

Advance the first field program from the source tape. 

Depress ENTER. The field program will be cleared from the CRT. 


Repeat steps 40 and 41, until all of the field programs for the 
letter pair and a single record separator have been entered. 
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43. 


44, 


45. 


Start over with step 36 for another letter pair, until all field 
programs have been entered. 


The cursor will be in the status line. 


Make a note of the MEM address. 


NOTE: Any letter group or field program name in the resident module 


46, 


47. 


48, 


49, 
50. 


Sl. 


52. 


53. 


54. 
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cannot be used in any of the overlay modules. | 
Type R. (The R signifies that overlay modules will follow, this R 
goes on the status line but not in the same location as the T, E, 
etc.). 


Type T (for tables). 


Write a file separator on tape 2 to separate the resident 
module from the overlay module #1, (TAPE 2, SHIFT, FS). 


Repeat the table phase for overlay #1. Steps 28-35. 

Continue the field program phase for overlay #1. Steps 36-45. 
Type E (End of overlay module). 

The terminal is in free form. The first format can be advanced 
from the source tape onto the CRT, or it may be created from the 
keyboard at this time. 

Depress ENTER. (The page of format is written on the program 
tape). Continue entering format(s), until a single record separator 
has been entered. The cursor is now in the status line, and the 
generation of overlay module #2 can begin. 


Type T. Steps 28-45, 


This sequence repeats until the last page of formats of the last 
overlay module has been entered on the object tape. 


Depress TAPE 2, FS (file separator). The resulting object tape 
should be similar to the structure of the tape in Figure 5 
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PROGRAM LOADING WITH OVERLAYS 


Because the file separator automatically rewinds the format input device, and 
the resident module and overlay module #1 are loaded together, it is 
necessary to change the structure of the object program tape. Refer to 


Figure 6 


This structure will insure that the loader, name record and 


resident module will be encountered only once. 


The final version of the program tape is ready for testing. 


I. 


Sep 74 


Position the object tape immediately after the first file separator. 
A convenient way of advancing the tape to this position is a batch 


job selection with no output and AUTO OPRT off. 


Depress JOB SELECT, F, SPACE, SPACE, SPACE, SPACE, and 
ENTER. 


Advance the loader on the CRT. 

Depress SHIFT and LOAD simultaneously. 

Depress JOB SELECT. 

Depress P, 

Depress I. 

Depress SPACE, SPACE, and ENTER. 

Type in the 3 character name (INV for example). 


Depress ENTER, the resident module and overlay *1 is read into 
memory. 


Depress JOB SELECT. 


Switch PROG CTL and AUTO OPRT on. 


Enter the required job selection as specified on the Format Layout 
Form. | 


The file separator will rewind the tape and the first page of format 
will be read onto the screen. 
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Figure 4 


TABLES 
(RESIDENT) 
MODULE 


NJ 


T Ss 
N N 
N N 
N Nes 
N N 
N \ 
Ny \ 
N \ 
N 7 N 
Nou N 
NY No 
N N 
\ N 
NSS 


FIELD PROGRAMS 
(RESIDENT) 


MODULE) 
VM MMM MMMM MMMM hdd 


wa 
— 


TABLES 


VLLLLILLAL MAA ALAM LAL 


FIELD PROGRAMS 
LJ; KL; WX; YZ 


LMM MMMM MMM MMMM MMM Mh 


R.S. 
VELL LLL 
PAGE(S) OF 
FORMAT 
LLM MMMM AMAA AA Me 


R.S. 
LLL hMMA MAMAN hh MMM MMM 


TABLES 


LM MMMM MAMMMMAM AANA MMMM 


R.S. 
VLLLLLMA AAA AMMA AMA AMAA 


FIELD PROGRAMS 
LJ; KL; WX; YZ 
LLL MAMMA MMM AMMA MAM 


R.S. 


LLLALML“M(@M “AL AM Mh Ah AMA Ahh hehe 


PAGE(S) OF 
FORMAT 
CLLLILLLA AMMA AMM Mh 


LLL LN hh hh hhh hh hhkllhfed 


Y- 
\ . 
N N 
N N 
N N 
N N 
N N 
> COUN N 
PW N ? 
on NN \ 
OUR N 
N N 
N N 
N N 
N N 


OPTIONAL 


OVERLAY #1 


OVERLAY #2 


Source Tape Structure 
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LOADER 


N 
\ 
\ 
N 


NAME RECORD 


S 
N 
\ 
N 
N 
\ 
N 
\ 
S 


LL, 


RESIDENT 
MODULE 


OVERLAY #1 


YN 
. . 
N 
NN 


LAM dh Ahhh hthhhh 


i 


END RECORD 
# 


LLLLLLLAALA ALL 


FORMAT(S) FOR 
OVERLAY #1 


VLLLLLLALLLLAL ALLL 


OVERLAY #2 


VLLLLLLLLLALL LLL ALAN. 


END RECORD 
2 
VLLLLLLLAL AMAA ALAA 


FORMAT(S) FOR 
OVERLAY #2 


VLLLLLLIALL ALLA ALAA 


A 


OVERLAY #3 
VO LLL. 


END RECORD 
3 


VLLLLLLLLLLLLLALAL AL. 


FORMAT(S) FOR 
OVERLAY #3 
VJALLLLLLLLLLLLL LLL 


tl 


OVERLAY #4 


LLLLLLLLLLLLAL LLL 


END RECORD 
#4 
Lh hLkLhLhLttth tlk kt hls 


N 


FORMAT(S) FOR 
OVERLAY #4 
SULSELSSILIN Ds 


Object Tape 


Figure 6 


FORMAT(S) FOR 
OVERLAY #1] 


OVERLAY #2 


Ny N) 
NN 
N N 
N N 
N N 
N N 
N N 
N N 
N= K 
N N 


END RECORD 
#9 


N 
\ 
N 
\ 
\ 
\ 
N 
N 
S 


FORMAT(S) FOR 
OVERLAY #2 


Lui 


OVERLAY N 
VLLLLAAMMAAMA AMAA 
END RECORD 


aE 


LLLML MAAN AANA A AMMA hd 


FORMAT(S) FOR 
OVERLAY N 


VLLLLLLLLLLLL LALLA 


OVERLAY N 


THE ABOVE BLOCK 
IS REPEATED A 
NUMBER OF TIMES 


nN 
° 
Ta) 
e 


LLLLLLLLLALL LALA AA he 
LOADER 


LLLLLLLLLLALLLLL LL 


NAME RECORD 


RESIDENT 
MODULE 


VLLLLLLLLLLLL LLL LL 


N 
\ 
N 
\ 
N 
N 


OVERLAY #1 
VS Le A ddd ili lil ls 
END RECORD 


LLLLLMALMMMMMAM AA A 


Fess 
SUMMMIMMIMSA 


i 
—al 


Final Object Tape 
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Additional Notes 
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PRINTER VERTICAL TAB CODES 


xi mt of iw -) —/ i EP —+/ujalnm 
alaiazilalole mer ee ele aa wa ard em (ee ra 


i es 
mie 


a 
170 


-| 
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Octal/Decimal Conversion Table 
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VY xipueddy 


e-V 


PERIPHERAL DRIVER CHARACTER CONVERSION TABLE 


__ Peripheral Driver Program Name 


OOO = Ow O~WKNWFWwrDnN=-o 


yl des 


Vy xipueddy 


y-V 


USASCII 


acter 


| Char- Hex 


N<M XX F< cerwnvnwtrtavwveos3ss—KTeexumwr va noaoaanana#&aws»s 


O i 
mi o=_ 
a 


PERIPHERAL DRIVER CHARACTER CONVERSION TABLE 


Peripheral Driver Program Name 


yZ des 


VY xipueddy 


G~-V 


PERIPHERAL DRIVER CHARACTER CONVERSION TABLE 


USASCI Peripheral Driver Program Name 
Char- 
acter |Octal Hex | *M9* # M7 # MH t 
| 14 14 


@ 7c 

A C1 61 
B C2 62 
C C3 63 
D on 64 
E C5 65 
F C6 66 
G C7 67 
H c8 70 
| C9 71 
J D1 hy 
K D2 42 
L D3 43 
M D4 4h 
N DS ko 
0 D6 46 
p D7 47 
Q D8 50 
R DY 51 
S E2 22 
a ES 23 
U E4 2h 
V E5 25 
W E6 26 
X E7 27 
Y E8 30 
Z EQ 31 
0 LA 75 

“0 6A 72-34 

0 cA 55 
0 oF 36 
0 40 20 


yZ des 


VY xipueddy 


Vv 


PERIPHERAL DRIVER CHARACTER CONVERSION TABLE 


MEMORY MAP 


OCTAL DECIMAL 


g g 
- 
3 3 | _/O BUFFER 
4 : 
5 5 
C 6 | 
7 7 
1g 8 
a 9 
12 1g 
13 i 
14 12 
15 13 
16 14 
. 17 15 
F-— Larcres | og ‘4. =! TAICHES 
21 17 
22 18 
23 19 
24 26 
25 21 
26 22 
27 23 
38 24 | 
31 25 
32 26 
33 27 | 
34 28 
35 29 | 
36 30 
= oes) 37 31 eae 
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MEMORY MAP 


OCTAL | DECIMAL 
BOOT LOADER (ROM) | 4@ 
A] 
MIXER 42 
| | 43 
SYSTEM | a4 
KEYBOARD 
46 
RESIDENT LOADER 47 
JOB SELECT/SYSTEM 59 
5] 
CASSETTE I/O 
52 
53 
PRINTER I/O 
_| 54 | 
SYSTEM I/O & 55 YSTEM I/O & : 
ERROR MESSAGES = ERROR MESSAGES | 
DISK DRIVER 57 DISK DRIVER | 
6G 
6] 
DISK HANDLER 52 
63 
64 
65 
FREE-FORM bb 
67 
7p 
71 
72 
RESIDENT RESIDENT 
CONTROL 73 CONTROL 
PROGRAM 74 PROGRAM 
75 
76 
77 
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REVISION REQUEST AND COMMENT FORM 
Please send me copies of all revisions and additions to the 


MODEL 340 PROGRAMMER'S MANUAL 


ISSUED SEPTEMBER, 1974 
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